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FOREWORD' 



The'Oepartmfeht of Community Colleges and the State. Board of 
Community Colleges encourage the irfctitutions in the System to main- 
tain high-quality educational standards to assure that those who- 
avail th#nselves of the educational opportunities offered )n the 
System are prepared to meet the requirements <?f the' jobs for which 
they train. To assure high-quality educational programs the State r * 
Board has instructed the Oepartment to assist the institutions in 
,the development of the competencies for each educational curriculum, 

Tl)is document presents the job opportunities and . competencies C 
^identtfied as those appropriate to the Electrical Installation and \ 
Maintenance curriculum offered in the Community College System The j 
materials included are the, results of the involvement of employers^ 
employees* and educators. - 

h This material is to be considered as a minimum standard. The 
mateHal should provide guidance as a r^odel to assist the curriculum i 
planners in the institution 1n th£ development of the curriculum. 
Each institutioa offering "an Electrical Installation and Maintenance 
curriculum/is encouraged to organise and involve an. advisory 
committee composed of employers and employees in the electrical 
construct^, industry i*n the adaptation of these materials to the 
;area being served. 
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-CHAPTER I 
INTRODUCTION 



I In X976 4 the Program Development Section (now the Occupational Pro- 
gram Services Section)," Department, of Community Colleges, designed a 
competericy-based curriculum development project using the "task analysis 
technique as a proposal, for the development of technical and vocational " 
>curri(;ulums offered in thfe Community Collegfe 5yste* : - This project was 
designed to involve employers, employees, Bndi£dufcators through the 
use of surveys, curriculum committees, and advisory committees in 
determining the jobs and competencies for Vgiven curriculum under 
study. 'The task analysis technique. produces a model curriculum and 
guidelines based upon irtput from employers, employees, and educators 
wfjich Institutions can use in establishing or evaluating their curriculum. 

In determining curriculunts to be studied as a part of-^he competency- 
baised purriculum development project, the Electrical ■ Installation and 
Maintenance curriculum was choien because of recent rapicl changes in\the 
industry. Si rice 4 the early 1960'^, Electrical Installation and Maintenance 
curjMculums. have been offered in .the System* These curripulums wer£ 
designed to'prfepare individuals to enter employment with electrical . 
contracting firms as advanced-level apprentices with the basiO;?kiflj& and 
knowledge 0/ electrical installation. Each program throughout tfje System 
has striyed to be responsive to tfie needs of local ^mtfloyers and* xo 
k^gp abreast o*f*(^ianges Jn the industry. In recent years/ some of these 
rainges -hav^ develpped at ^ pate that has made^ft necessary to review, the 
buTiculum to assure that students teaming the program have skills and 
knowledge appl icable" to today's employment^ needs.* - ■ 



Methodology df curriculum development project 




Procedure: 



'Competencies necessary 'for successful etteloyment in electrical 
installation and majiitenance occupations werJndentified' as a^ response 
"to the following concerns: 7 \ 

^^ *Qua\4ty instruction that assures that an injUvidual completing 
* \ > > a*£urricu.lum is prepared, for, employment; ^ * - 

.* 2/ Articulation between sepondary ^p<J ^post-secondary vocational- 
technical curriculums.; *' . *' *' 

3* fnvolvement' df empTi&yers," employees and edticators in curricqljunt ^ 
. * ■ '■ - development; and \ • ; \ 

4* Assurance^thafcurricula areup-to-dal;e Wt accordance with 
• curregt job*, technology requirements* \ ' . < * 



In response to these concerns 



th$ curriculum revision process 



prov validated *list of paired (job) opportunities ,for which the 



■ . . \ ■ , 

curriculum pro^des training and educa'tiog; (2) the tasks performed by 
employees in each job; (3) sr list Of xompetencies and evalyativ^ criteria 
.essential to successful>perfq^nance on the job; and (4) a 5 model curriculum 

Phases:. ■ - * ■ , 

The procure for "conduct wg. thlsVrbjetft was accomplished in-five 
phases: * " ■ , . . 

Phase I of the project identifted ttie curriculums' for which- 
, competencies rter^Jto be t developed. Electrical 
% *v *• *; Installation and. Maintenance, V-018, was selected from 
the building trades.curriqula currently offered in the 
•J NoritvCarollna Cormwnity College System. ■ 

h " i - • * . \ 

r ■ Phase II of the project was a search for existing competency-based 
*\* . curriculun) £ mater1als. These "materials were used as 

. resources ui writing the materials herein. 

- * ' *» .. " ■ 

, Phase III of^the project identified and validated'the career oppor- 
tunities "(job titles) currently used by the electricians. 
The .career opportunities were identified from the- ; 
^ Dictionary Qf Occupational Titles and by employers, and" 

fc „ validatedltft^ougft a career, opportunity survey of*' employers 



job analysis was made to determine* the tasks the person -performs 

.ip carrying out the functions -of the job, ' j 

+ * . * * f - 

^ Phase IV of the project analyzed^eacti taslt. to. determine necessary 
competencies and crilferia for measuring performance. 

Phase V of thfe project was- the development' of a curriculum model 
and suggested guidelines -fpr the curriculum, 

CAREER OPPORTUNITY SURVEY ; - v- 

+ . * i i 

%■ > 

* - L , - * 1 * 

Phase 5 1 of the project, the career opptfrtunHy*survey, was the. 
-first phase in which empkyjers^employees, and instructors 1n the 
Community ^College System weVe directly involved in the project/ A ,#yrvey 
was conducted to identify jot titles appropriate for this currjxwluirt andv 
to identify employment opportunities Within North C&roltQa* A curriculum 
committee of instructors provided information for preparation of the ^ 
survey artd helped identify the subjects of the survey. The survey was 
serit^to electrical contractors* (See Appendix A for example of survey /J, - 

The following Sob titles were surveyed anit determined to be appro- 
.priate, 'The descriptions giv^en below are t^ken from the Dictionary of 
Occupational Titles^ Fourth Edition, \ % * > " ' 

824,261-014 idCTRICIAN APPRENTICE {any ind,) (see APPREKTfe any indQ 

A worker who learns', according to written or oral contractual ..agree- 
ment, a recognized skilled craft or trade requiring one fir more £ears of 
on-the-job trainiog through job ^experience supplemented by related 
instruction, prior to being considered a qualified skilled worker. High 
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, rt apfta^atus,. such as switches* relays; and circuit-breaker panels/ 
/* fanning th place with screws oh: bolts, using Tiandtools and power 
f tools;, Connects power cables ^tp^quipmpDt^ such as/ejectric range or - 
■ irioj&^K an^ instaTTs groun^ftng ^ea^s^ J Ie$ts -continuity of circuit to 
'* jjfi;ure elect^1caKc0!tipati(fO4ty 'and safety of eomjlonents,, using testing 
U Jpstrjuments* suctvas ohbreiS?K .battery Ar)d byzzer* and oscilloscope, 
U C)6jery8s functioning ,qjf tnstall'ed- en^kfment' i>r' system ,to detect hazard^ 
'H;* and-^jeed -for adjustments.: reT'oc^tiq^or replacement. May ,r£pair faulty 
„ .^equipmeflt ar ; sy'stein§"[ELlECTftICAL'wAIRER (anyJrid'43- 'May, ^"required . 
■ . to jto}d llttt&se* May 1 . cui and. '.weld steel structural m^nbers^ using 1 
v ' fl^mecuttinj \aijd 'Wei ding* equipment* May ba desigrlated according to 1 
work, locatiq^ MINE EUCTWCIAN, (m\^in^^qu^rr^g). *' ' '\ r 

-\ v The <surve£ results indicated -tfia^^opportunt^tsS "6k4^t fojr, the jpb 
** -titles surveyed/ Irt>addition> other 30b - t'ftleS^-wfer* sugges^d; (See, 
Appendix A' for results of survey, j *• \ y i /\ 



;'" fc; ; > ^ 4 TASK ANALYSIS PROCESS J -'jjk - ' -V" ; 

Tfie task, listing was prepared using th^ results, of the :carree>v \ '.. 
-dppprtunHy purvey to. determine th^ jobs to be' exaijvfnfeeL , The, perfdts- / > 
igaqce^of these jobs was analyzedVto-determTne the ^generaf ta^ks executed 
:qn the job. r These tasks Were organised into, broad task areas and' \ 
specific -sub-tasks were written f<£ each task. \ *' / 1 \ " 

A competency statement was then 'writ ten for efach task to indicate the 
.degree of proficiency to which J a task must be performed'. Criterion mea- , 
$ures were written to establish standardsto b^uSed to judge competence 
in performance of a task* ^ -v - 

.'Tne C ompletfcd task listing, competencies* and criterion measures 
were presented, at a workshop for electrical instructors fr*om commonity 
.colleges-arid technical inst\tutes/col\eges offering thfe Electrical - 
Installation and Maintenaricp. curriculum* Twenty-two instructors ' 
attended, representing 44% of the. schools offering this program* {43 . 
schools, 19 Represented*) (See Appendix B for workshop: program,) 

TJiese r instructors were asked to evaluate the tasks, sub-tasks, \ 
competencies and criterion measures. The evaluation included the 
.following: T * 

1/ Analysis of task -areas* tasks and sub-tasks to determine if 
thdy were appropriate i and necessary, 

2. Analysis of competencies and criterion-measures to determine 
, if they wjpre relevant to tasks 

Analysis of suggested courses in curriculum model to determine m 
which tasks should be taught in which courses* 



13 



' the task listing- with sub-t^sksj competencies -and criterion rpeasmfes 
presented in Chapter tl and the task listing by courses in -Chapter III , 
are basedufpn the instructors' evaluations and Yecommendations. Even 
though tt\ere**was, not unanimous agreement on all parts of the task 
'analysts; the task listing that is usedMn this manual* reflects as 
nearly as. possible the suggestions and ideas of the instructors at the 
evaluation workshop* * 



* « 



+ r 





1 



; Tffe fQ^Lowin^'listingslcff t&W$i syb-tasks, compe^nfcfes,- 
'criterion metres are fnterided^to £e£V£ as guides in 'dfiv^j^pii ^ _ . m/ v 
revising, a curriculum.,- Each instituting should very careftjfllfc review 'tjij|> 
^tasfc analyses. S^hey should, then involve aff active a^isory ^imittee ***>r: 
of Employers ana drip l 4 byees frqn the area^the ijisMifl^on ser^s-to . 
advise' thent^ plafuii^g.thfc curriculum, Ti*e advisory ^t^fnittee^can give $ 
actvice/on^o^anizatfQfl^aRd emphasis to be placed, onj^wsfc afld^can? / 
' l*el'p;t6 decide on the* (^erafttftaal ^order of.Jijportej^i&^^^eacfiing &ach 
" task,. The fnstructcrrs ^boul 14 "* * A 

sequence and length of the 
Vfeach course* ■ ->+ '- m . 4 a - , ^ «y 

"Tasks: : f * '* , *•* 



rarChical ^order of.Jijportert^e^^^^eacning &ac 
3uld determine the courses' ifo J^t^ughy the 
& co4C$e$%jid Which are'io^ taugh't in; 



The task listing.indicates the, expectations /ftiy^Hff emalctyer/ 'The 





inalySHs. * These 'task a;*ea^/ be"g1 nnting VV ' y * 

• ^erVr&e^htjrarfce, werei'fben* psed to deve>bp;the talks' fleegs^pyV^ ■ ** v '-;> > 

>,^or^rfr|iM%6c^.^V>s*tal^ttQn ^linr-- "~ - * 

Competencies: 




lar\to the, tfiflgrams oiC'Th*" 



Each task was restated as at competency statement, The competency 

* statement Refines the degree, of accuracy and/orproficiency the employee', 
•should attain in performing the assigned tasjt: The competencies, a 
v«ll as the tasks, are written to\ reflect the level of performance \* ^ 

, necessary for the employee to be successful on the job* The employee 
shoulcj be able to perfortn the task at the competency level as measure 
by the N criterion; ' •* 

Qriterions ;" 1 - * \+ 

* ' \* * 

. , the criterions .fo^ each competency were stated as a measure of 
what the employee .can do in^carrying out the assigned task to the levfel 
of competency jiatecl* These criterions are u^efd to ^ judge success or * 
degree of accJpRy to which t^te assigned task is performed. They 
were written- to reflect^ the critical performance standards for the 
com|Jejtency. 
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TYPICAL PLANT' RISER 



"^ASK AREA: .Service Entrances ^ > . , " 

» * 

TASK A-ll: Install service- using metallic conduct and wire: 

SUB-TASKS: * , - 

) * 

1* .Locate service attachment point on building. 

2. Route conduit from attachment point to service entrance 
equipment* % * 

3* Measure, cut, thread (where necessary) and re^m cortduit and 
make bends and offsets as necessary to fit the building 
structure* (Locate position of hole with plumb bob for 
conduit to go through roof if service conduit -is overhead*) 

4.- Fasten conduit to building structure and plumb- * 

" 5* Install weatherhead on conduit* (Install fitting for under 
'ground service if required, ) 

# 

6, Install condyit terminals - l^ocknuts and bushings - at rneter 
box and at, service entrance equipment- " ^ 

-7," -Select, measure, cut, and mark identify phase and neutral ' 
. conductor* , * m % * v ' 

8^ Pull conductors into conduit including any bonding conductors 
* "if oecessary. ,p - *' * 

9*- Instil proper grounding* , / 

*, a* Install the proper fittings within the meter box 
\ * ; atnd within the service ehtWahce equipment/ ? 

b* Hark antf Identify the grounding electrode conductor.* 



* c? install the^roperly siied grounding electrode conductor* 

<hv Connect the grounding conductor to the grounding fittings 
Vr and to an approved grounding electrode system* 

s 10. JConnect proper^ conductor to the proper terminal* 

■ *■ * ** , - % f . p , 

Jl **" ; Re-seSl insulation enveTbpe^penetrations to maintain energy 
, - „ Efficiency > ' ' v 

CpflPETENtY: InstalJ service entrance conduit' from weatherhead, throuc 
meter box," i^to service entrance equipment to comply wit? 
'governing codes'; ordinances* plans, and specifications* / 



/ 



X ^PJTERION: Can read and interpret plans and*5pec1f1cations to locate 
1 jservlce entrance, - / * 

Can select correct service [entrance Equipment and cable ' 
V to comply with codes, plans and specifications. 



Can mount equipment and Install wiring to comply with 
codes and ordinances. " " - \ 

Can make service entrance connections for an overhead' 
service, an underground seryice and a service drop* 

Can ground interior AC systems and bond all service • 
entrance equipment" according to the requirements of 
the National Electrical Code, 

Can determine the size of serv.ice entrance conductors 
Including tf^sllze of the neutral conductor for the * 
most efficient and economic service* 

Can apply various National Electrical Code regulations 
for the appropriate installation of service entrances 1 
and equipment for Indoor, outdoor or underground 
routing- ; . 



TASK, AREA? Service Entrances ' // " - „ . 

x - ■ 

TASK'AWI&c 'Install service using non-metallic service entrance cabli 
SUB-TASKS.: . , \> S / * 

1, Locate service attachment* point orv building: ' *' 

2, Measure, cut, and toutfe* cable fttonf attachment point tp\service 
entrance equipment* . ' ^ 

3, Mark afnd ideriti fy. phase and neutral conductor^ 

4, Fasten ws'atherhead, meter box arid cat>l£ to building h 
structure- , . • , * * 

5* Install weatherhead on cable, 

6. Install proper grounding electrode. 

a* * Install proper grounding fittings jwitMn the-meter, box 
and within the seryicfe entrance equipment., 

* * *' ■* 

* b. Mark and identify thfe grounding electrode conductor. 

<. Install the, properly sized grounding electrode ; 

conductor. . - \ * - ' K - . * : 

d^ Connect the gpwtnding conductor to 'the grounding 
jer. -fittings ancfto an approved grounding electrode 
A system , , ' * . \ <* * 

\ Cpnnect-proper cable conductor "to- the proper terminal, 

8. Re-seal insulation enyelope. penetrations to maintain energy 
efficiency. - \ 

COMPETENCE: Install service entrance cable, from weathertiead, though 
meter box, into service entrance equipment to comply Vith 
governing^ codes,- ordinancesTplahs and specifications. 

CRITERION: Can, read and interpret plans and specifications to locate 
service -entrance. - 4 

Can select correct service entrance equipment and cable" 
to comply with codes, plans and specifications. 

Can mount equipment and install wiring to comply with 
codes and ordinances* t " - ' 

Canmafce Service entrance connections for an overhead 
service, an underground service and a service 'drop. 



Can ground interior AC systems aVrtt bond all Service 
entrance equipment according to the requirements of 
^the National Electrical Cbdq; .■ • 

Can determine the size of service .entrance conductors 
including the size of the. neutral conductor for the 
most efficient and. economic service, ✓ 

Can apply various National. Electrical Code regulations 
for the appropriate installation of service* entrances ■ 
and equipments \ 



TASK AREA:: 5erv1c* IHtS%ncas*\ \ - * * " ' ' - \* " * ^ 1 ( 

- ' 1 * .... 4/ 



TASK A-13:* 'inst^Lj^ervicte^ing nqn-lme tallies conduit and; wire. 
i ( • : X- SUB-TASKS; *T ' J : . * - v " / \ 

1* Locate Venice attachment point on building;/; C'*^ ? 
2- Rout«<gopdu4i 'fj^jp attachment point* to serv1(& ^t$ance ■ 

3* Measure, cut," thread (whea oecess^ry] i a'nd re^^o^-r^aVt^cT , 
conduit and'make behds and offsets as ne<^ssaryV,|o fit, the.; 

building structure. 1 *' /''-V- 

11 - - * ■* . 

- * * ' \- ■ 

4*. Use solvent cement or weld couplings and connecters to .font) 
a complete raceway system. / * J V *■ *; * 

5. Faste*f"£ondui<t to buildi^fl- structure" and .-plumbs „ 4 
N . - - . . . - ^ ■ 





6*' Install weatherhead on condpit* 

7, * Install conduit terminals - Iqcicnuts^nd btfshinf* ^ at meter*', ^ ^ 

■ box and at service entrance equipment* ; V* - J " * 

8, Select, measure* cut; and maVk an<t"id^h4pify;p5afse ^nd^iifeytr^l^. -~ " -*r , 
conductors.^ > . " V.; - '-^K'V a j jfcv 

■9- Pull conductors into conduit; J^V ' v T +0 .5 ' * ' ^ /J 

id; Install proper grounding* * - ' \ y^r'* | * - - ' ■ V 
a, Install proper grounding* fittings ,wit M^lhe^^te^ bax :^ : . " 
and'wlthin.the service entree equfp^enV^- , - J ;^*v. ; - A" 

' " b* a Install the properly si^ed'grounding" cofl^uctfl*^ \ \ : v 



' - . ' w l - c. Connect the ^grounding conductc^^o ^ttte g^^umftng" v^* 

, "~ fittkgs*and A to-anVapproved.grbund1ng;el?ctr*6de"/ 

: , d/ Mark' and identify the grounding 'condtictor 

> 11. ' Connect proper cdnductor*to the^prpper '^ermfnal/^ <^ 




* 12; Re-seal insulation envelope penetrations to mal^ta'th Energy; 
^ ; efficiency,. . * - w'' ' *jgf «- « 

COWETENCY: .Install service entrance conduit fnjm weatn^heSTd,* " 
*' through meter box, into service entrance e^qylpnfeirt ' - 

\ ' \ * to comply, with governing codes^ ordinance^ 1 p^rfs ■< * 
■ and specifications* / ■ - / r 




CRITERION:/ Can read *an<f interpret -plans*ftnd specifications to locate 
service egtraQce* ' ■ ; . . 



Can sjMn^ct correct service entrance equipment and table 
to comply with^odes, plans' and specifications, 

- *^ *■> , * ■ * 

v . : V : tan mount equipment and irfetall wiring to comply with^ 



s- cod«£ and .ordinances. 



tin mate^fcrvice entranc^ connections for in^ve^Ifead 
seWic^/a^nd€frgroui^semce and a^'semg^wop. 



* 0\ 4 * Caaj$rourid interior AC systems, and btfnd.^all'service 
' ' 0 * * .^ntt^Kf^fequipTOnt .accordifilg tp the requirements of 
> « 4> / V #ie National Elecjjri^l Code.- " ' 

< ^an d£tS^in& the s<?e of* service entrance conductors 
. rt J \ ^inclutfirig -the sUe byihe neutral conductor fo^ the 
J ' v.most *efffc-1en£ and edpnomic service ■ 

./ , Can apply variftu^ National Electrical Code regulatiGns 
^ " f° r - the appropriate installation of : service entrances 
.v . - and equipment for indoors outdoor or underground . 
routing.- . "* ■ , fc 



?3 
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TASK'AREA: ' Feeder's' • " ~' 

JA$KB L )%:\ Install feeders using metallis-conduit aqd wire. 
JSl»;TASK$: J " * ■ ' ■ £ \ 



, F — * 



locate conduit* fcute frorfl service entrance equipment to 
■■■ t " ti ranch 'circuit, panel, - \ - * 

2*- ( Measure, cut,, thread (when necessary) and ream conduit and 
\ make befids* and offsets as'necessary to fit tbe feulldtng 
■* " structure. v - , ' " 

3. Fasten conduit to building structure, 

4. h Install conduit terminals - locknuts and bushings ^at ends 

Of conduit runs. / - * "< 

,5* , Select* measure, cut, .and mark and identify phase ^cT neutral 
* •* "^conductors, v * 

' 6, Pull conductors into conduit, ■ 

7, Connect proper* cdnductor- to the'proper terminal, 

8« Re-seal insulation penetrations 1x> maintain energy efficiency. 

COMPETENCY: Install feeder conduits from service entrdface equipment - 
to'branch circuit panels., to comply with governing , 
codes* ordinances, plans and specifications. 
, y - I- ■ ■ 

CRITERION; Can read ancMnterpret plans and specifications. to locate 
rbyte and size of feeder conductors and corfduit. 
^ f r *< 

* *C^n select the proper/ feeder conductor type and size to 

compl^with codes, p^ans arid specifications* ■ . 

,,Can install .the conduit with the proper terminators for 
either indoor, outdoor o'r underground routihg to comply 
v with codes, plans ahd "sped Citations, - 

Can install the conductors in "the conduit to comply with 
codes, plans and specifications* 

Can mark end Identify each conductor according to th£ 
requirements of the National Electrical Code^ 
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TASK AREA: Feeders , - , 

TASK B-l 5 'Install feeders using.non^metallic conduit and wire, .« 

SUB-TASKS: T ' : ■** T > ■ . 

K Locate conduit route from service^ertfrance equipment tQ. ^ 
\ branch circuits panel, * * * 

* , *' ■ • * ' 

2* Measure^ cut, thread and'ream non-metallic,ccttduit ancTmake' 
bends and offsets as necessary to, fit* building structure. 

3,* Use solvent cement or weld couplings and connectors *fo form 
a complete raceway system-. * " , 

4* Fasten conduit to building structure, 

. 5, Install conduct terminals - Tocknuts and bushings, - at ends - 
^of cotfdutt rurfs, \ % 

, 6, , Select;, measure* cut, and maMf and identify ph&^e and neutral 
* * conductors, v - , - 

- 7.. Pull conductor, including equipment grounding conductors irtto 
conduit** 




8, Connect proper conductor 4 to, the prqpfer terminal . 

9. Re-seal insulation penetrations to maintain feneVgy efficiency: 

-10- Install equipment grounding- conductor in sub-panel. 1 * 

COMPETENCY:* Install feeder c6nduit;s from service Entrance equipment;-.. 

to branch circuit panels* ,to comply VitK'governing codjps,* 
* . ordinances, plans and specifications, 

CRITERION: Can read and interpret plans and specifications to locate 
route and size of feeder conductors and conduit. 

Can select the proper feeder cpnductor type and size. to 
* comply;with codes, plans and specifications- 
Can install the conduit with the proper .terminators for . 
either indoor,"' outdoor or underground routing to comply 
wfth codes, plans and specifications^ 

Can install the conductors in the conduit to- comply with* 
codes", plans' and specifications. - * t 

Can n|ark and identify each conductoc.aceording to the\ 
. requirements of the- National Electrical Code; *- 



TASK AftEfc: " Feeders ^' V < 



*TASK 3-16; Install* feeders using noj^metalKc £3bl<h\ 

# 1; Locate routfr^for C#Ble fnom service entrance^epiri pment to . 
v * branch circuit paneV * ^ • 'V - J 

2** Mark and identify phase and neutral conductors '"and" grounding 
/ *condu£tor> wh6re required, - • \ . 

3. Fasten .cable to building structure* * - ^ 1 * 

,4,- Install cable connectors where. cable enters 'uheV-dr box* 

5* Connect proper cable conductor to the proRer "teftrilnal:, 

,6, *Re~seal 1nSulat>on envelope penetrations .to maintain" fehe^gy* • 
' ' „ efficiency* 1 m - -** v '* ^ - "i V » * 4 * 

7* ? Install equipment grounding bar in~sub-parteT.; , - / 

COMPETENCY:, Install feeder cables* fr*om service entrance e^tffymehl^to*, 
* r branch circuit panel$*"to comply with governing codes;;,*' 

^ordinances, plans and specifications* i # ^ 

CRITERION: Can. read and. interpret pUns and specifications* to' locate 
- route and size of feeder cables*- ' : 

* ■ • * 
%Can select correct size feeder cables and cohnectors to a 

■ . - comply with Codes, plans and specifications. >. /"* 

. * ; - Can install feeder cables and connectors to comply with 
„ ■ codes, plans anjl specifications forMjadoor, outdoor .or 

" * . undergrouod gpiltirfg* _ ; 

* Can ground feeder cables according to the requirements* . 
of the National Electrical Code* 

Can mark and identify, each conductor according to the 
requirements of the National. Electrical Code, 



TASK AREA: Panelboards and Switchboards 

TASK C- 17: Install panelboards and switchboards. . 

SUB-TASKS: / 

• 1* Identify location of panelboard or^switchboard within building* 

2* Mount panel box to building structure or set on floor and level 
as .required by manufacturer, specifications and governing codes* 

^ * 

3.* Install Interior^ - bussing and overcurrent protective devices* 

4* Connect neutral and/or equipment grounding wires to, their/ 
proper busses*- / 

5. Connect feeder or, branch circuit wires to the load-side of 

overcurrent, ' / , 

6; Connect incoming panel or switchboard feeder wires to main 

bussing*' ( * " ' j * 

7* h Fill in circuit directory card or individual' circuit labels* 

v 8. Install trim and cover* 

COMPETENCY: Install panelboards and switchboards, connect branch 

circuits and feeders according to ; panel and switchboard 
schedules, "governing codes, ordinances, plans- and 
specff icati ons , 

CRITERION; Can determine location of panelboard or switchboard 
according to codes,, plans* and specifications* 

Can mount or set panelboard or switchboard according to 

codes and specifications* 

*** • * 

* Can install interior and connect branch circuits and . 
feeders according to schedules, codes ahjJ specifica- 
tions* \ , . 1 . « 

Can test to assure that circuits are properly installed, 

*Can install the correct fuse types according to the require-' 
ments of the National Electrical Code' including the following: 
plug, cartridge** dual element, knife, slow blow, and renew- 

* able fuses. '■ - 

Can install the correct; circuit breaker according to the 
requirements of the National Electrical Code including the 
following:' G*F*K and current limiting circuit breaker* . 



Cart select both fuses and circuit breakers for specific 
applications according the requirements of the National 
Electrical Code* 

Can locate short circuits and open circuits using appro- 
priate tools and test instruments* 

Can locate/ lock open and tag power cut-off * both building 
main and individual circuits* 

Can determine wire and panel size for a main panel and/, 
load center according to the- requirements , of the Natidnal 
Electrical Code* 



TASK AREA: Duc't Systems • - 

TASK D-18:-, Install, bus'- duct systems,', 
$UB-TA$XS: ' ; . ' ■ - • 

1; Locate bus duct runs aVid install hangers* 

1 '2* Fasten duct to hanger&'and to its adjacent section until 
complete and plumb* 

3* /Connect line-side cables or make bus connections as 
■rejiuired^ \ ' 

► ■ j 

4* Install plug-in overcuriflent protective devices where 

applicable* > . 

* * 

5* Plumb and level completed Installation*' 

COMPETENCY: Install J bus dycts'as required to meet job specifica- 

- v 4 tions*. Thivmay include service, bus duct* feeder,. 

bus duct or-pltig-in bus- duct seiatjng a number of branch 
circuits* * Installation is to corfllW to the governing 
^ * codes and ordinancesjyplaft^nd.spfci fications, 

>\ & l i ^ - 

CRITERION: ^ Can lodate and-install bus ducts in their hangers to 
- , f meet job plans and specifications and manufacturer's 

o : v instructions* \ j 

; F * Can "properly assemble the various parts to make a 
complete, functional system, according to plans, 
specifications, codes, ordinances and manufacturer's 

.instructions* 

> < 

- Can propeVly connect the feeder ?nd grounding conductors 
. to their proper terminals, 

*^ 

" Can v «elect and install the correct bus plu^overcurrent 
^ - protective device to 4 serve the tn^vi<|uaixuranch circuits 

shown on the plans* - 



TASK AREA:' Duct Systems ; 

TASK D-19: Iristall underfloor dtict system* ^ 

SUB-TASKS: ' . 

1. Locate underfloor duct system layout within the building. 

2* Position and orient junction/pull boxes in their proper 
places* - 

3* Lay duct runs in support saddles and fasten i ft position. 

4* Make final adjustments before and corrections during 
concrete pour. 



5r Locate floor service fittings, 

6. .Pull in conductors and/or cables from seeing locations 
to floor service fittings and make connections. 

COWETENCV: Install underfloor dtict system to serve power* communica 
tlon and signal devices as required by tne job spedfica 
tlons and plans to comply with governing codes and 
•ordinances* 

CRITERION: Can locate* lay out and position the underfloor duct 
system according to plans and specifications* codes 
and ordinances, 

■ ^ * — «■ 

Can connect duct runs to junction boxes and tQ panels 

. , -and serving equipment (telephone terminal cabinets and 

^ signal cabinets),/ 

-Can Install floor servige fittings and make proper 
connections to-the serving conductors and cables. 



TASK AREA: 
TASK E-20: 

* 

SUB-TASKS: 



Grounding 

Ground non-metallic conduit raceway systems. 



r 



U Install properly sized grounding conductor according to 
job plans* 

2* Hark and identify the grounding conductor* r h 

3* C6m»ect grounding conductor fo, the ground bus and to £he 
proper grounding terminal* , * 

COMPETENCY: Install and connect grounding conductor for services 
feeders,, branches apdf special systems served by non- 
metallic conduit arid wire to comply with governing 
codes, ordinances, plans and specifications* 

tRITERION: Can size and install the proper groundingconductors 
, for the following according to National -Electrical 
Code requirements^ / 
h\$ervice conduits* 

' 2\ Feeder conduits* 
* 

v 3. .Branch circuit conduits. 

r 

*---' t 4. Special systems conduits. 

" ! 

Can select and instaU the proper equipment to compl 
with codes, ordinances, pi^ns and specifications. 



TASK-AREA: . Grounding 



TASK E-21: Ground Jtevices; fixtures and equipment. 
SUB-TASKS: . 



1.; .Hark 'and Identify the grounding conductor. 

2* Install the properly sized grounding conductor from the 
. branch- circuit grounding conductor or raceway to the 
grounding terminal on the device* fixture or to the 
housing of the equipment being served. 



COMPETENCY: 



CRITERION: 



Connect grounding conductor to the proper grounding 
terminal of the devices or equipment housing to 
comply with governing codes, ordinances, plans and - 
specifications* 

Can size and Install the proper grounding conductor 
from the serving branch cl Petri V to the outlet box and 
to v the grounding terminal of the" device* 

Caorsize and Install the proper grounding conductor, 
from the- serving branch circuit to the outlet box 
and flxture^houslng or channel* ^ 

Can size and Install the proper grounding conductor 
from the serving branch circuit to the equipment 
enclosure* * ^ 

^aV!selic£ an^nstall the proper equipment to comply 
"with codes* ordinances, plans and specifications. . 



KA^A: 



TASK AREA: Grounding- 
TASK E~22: Ground transformers 
SUB-TASKS: ' ' 

1. Mark and Identify the grounding conductor. 

2. Install properly sized grounding conductor from case of 
transformer to tne equipment grounding conductor and to 
-the building s$eel? 

3* Install property Sized grounding conductor from the neutral 
point on the transformer to the 'equipment grounding conductor 
where required/ ' 

COMPETENCY: Install grounding conductor for transformer case and/or 
neutral point-ground to^comply witti governing codes, 
ordinances, plans and sptectficatlonsr 

CRITERION: ' Can size and Install proper grounding conductor for the 
transformer case according to National Electrical Code 
requirements, * . 

Can select and install the proper equipment to, comply 
" with codes, ordinances, plans and specifications. 



V 




TASK AREA: Branch Circuits 

TASK F-23: Install branch circuit using metallic conduit and wire,- 
SUB-TASKS: 

1. Locate conduit route within building. 

2, Locate and s i ze/ptrtl7^xes (junction boxeS), 

' • / / ' < 
3* Route cpndui^fronvpanel. to equipment being served. 

4. Measure* cut* thread and ream conduit and mafte bends and 
offsets as necessary to f1t>the building structure, 

4 

5. Fasten conduit to building structure* 

6* Mount boxes and additional fixture support as required at 
proper height and location for intended use, 

7. Install conduit terminals - locknuts and bushings - at ends 
. • f of conduit run, 

* 

B* Select* measure* cut* and mark and identify phase* and 
neutral conductors* 

g. Pull conductors into conduit,,,/ J ^ 

~* 

ID, Fold conductors into box or connect to the proper terminal 
of the^eqiiipment bejng served* 

13. ^e^seal insulation envelope penetrations to maintain energy 
'efficiency* 

COMPETENCY: Install' branch circuit conduit and wire from panel, over- 
current protective device to equipment being served to* 
.comply w1$h governing codes* ordinances * plans and 
specifications, * 

CRITERION: Can install split circuits for convenience receptacles v 
Including the balancing of neutral and the termination 
of conductors* * , 

Can determine' load requirements and install multi-outlet 
. assemblies, s . 

Can install outlets and. receptacles in wet and damp 
locations according to the requirements of the National 
Electrical Code. 

Can Install attic wiring that meets the National Electrical 
Code requirements. 
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select the proper wiring method (cable or conduit) 
a garage and complete the v^rin^ Installation, 

Install conduit 1n concrete fjoors underground 1 
on block walls according to the requirements of 
National Electrical Code, 

Can select the proper sizes of receptacle boxes and * 
Install. . 

Ca/i apply the prober ampacity derating factors to , 
conductors according to the requirements of the 
National Electrical Code. * * 

Can, recognize the need for and can calculate the 
..necessary load requirements for special qutlets. 

Can make the proper grounding connections according 
to the requirements of the National Electrical Code. 

Can make connections to Insure grounding continuity 4 
between an outlet box and the grounding circuit 
conductor of a receptacle. 

' Can select wire with appropr1ate>thermal Insulation 
for special wiring requirements. 





TASK AREA: Branch Circuits' ;' ./ 

TASK F*24:' Install branch circuit using non-metallic conduit and wire, 
SUB-TASKS: V * * , • ^ 

1* Locate conduit route within building* 

2* -* Locate and $iz$ pull boxes {junction boxfes). ' ■. 5 - s * 

3, Route conduit from panel to equipment being served, 

4* Measure, cut and ream non-metallic conduit and make bends' 
and offsets as necessary to fit building structure, 

5* Use solvent cement or welc^ couplings and connectprs to form,' 
a complete raceway system.- * 

6, Mount boxes and additional fixture supports as required at 
- - * proper ^height and location for intended use* ' 

7/ Fasten' conduit'to-building structure* . , * ' 4 

8* 'install conduit terminals - lockriuts and bushings t - at* ends 
of conduit run* / ^ h \ . » , , / * % . 

9. Select, measure, cut, and marlc and identify phase anjOeUtral 
conductors* J-^ m . ' - ^ t - 

10* Pull conductors into conduit; % - / - 

.1)/ Fold conductors IntoJwx or connect to the proper .^e'rmihM 
..of the- equipment being served* *\ ' s * >* \ 

12. Re-seal Insulation envelope penetrations to maintalji energy - * 
efficiency* % y * 

COMPETENCY: Install .branch 'circuit conduft and\wife 'from panel over- 
* current protective device to 'equipment bei/Hj'servjed to 
comply with governing codes, ordinances, plans ^d , ^ 

specifications* - , 

. "* ' * * 

CRITERION: "Can install split circuits for convenience receptacles ' 
//' _ including the balancing of neutral an*" the termination/ _ 
bf, conductors-, ' . 

/ ^an determine load requirements and Install (tiuHri* 
Outlet assemblies* ■ * \ * 

' -Can install outlets and receptacle^ in w6f*and damp 
locations according to the requirements, of the National - 
Electrical Code* m . , ^ ; ' 
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Can install attic wiring th#t meets the Nationals 
Electrical Code requirements. . 

Can select the proper wiring method .(cable or conduit) 
ftuc, a 9&rage and complete the wiring Installation. 

Can Install conduit 1n concrete floors underground and 
on block walTs according to requirements of the National. 
ElectrlcaVCode* 

* * 

Can select the proper sizes of receptacle Ijoxes and 
Install.. 

* * 

Can apply the proper ampacity derating* factors to 
conductors according to the requirements of the 
Katlonal Electrical Code, * 

pan recognize the need for and can calculate the 
necessary load requirements for special outlets* 

Can make the proper grounding connections according to 
the requirements of the National Electrical Code* 

Can make connections to Insure grounding continuity 
between an outlet box and the grounding circuit, 
conductor of a receptacle* 

Can, select wire with appropriate thermal insulation 
fof .specfal wiring requirements. 



* 
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Branch Circuits 



Install branch circuit'using non-metallic cable. 




TASK AREA 
TASK F-25 
SUB-TASKS' 



1, Mount boxes and additional fixture .support as required at 
proper height and location (to meet Rational -Electrical 
" Code requirements) ^/or intended use. * 

2* Locate (table route within building and drill or notch studs, 

3, Fasten cable to building structure, t ^ 

* * . 

4, Install cable connectors at ends of cable at each box 
installed* • , 

5, Mark and identify phase and neutral and grounding conductors 
when required, \ 4 

6* Fold Conductors into box* \ * - 

?, Re-seal insulation enyelope penetratiorts to maintain energy* 
efficiency", 1 • ^ . . 

COMPETENCY: Install branch circuit cable from panel overcurrent 



CRITERION: 



protective device to equipment being served to comply 
with governing codes* ordinances* plans anil specifica- 
tions, 

Can^i/stall split circuits for convenience receptacles 
including the balancing of -neutral and the termination 
of conductors, > * > 

Can determine load requirements and iiwiall multi- 
outlet assemblies. t * L^j s 

Can install outlets and receptacles in wet and damp 
locations according to, thG.requirements of the * 
National Electrical Code, \ % 

Can install attic wiring that, meets the National '. 
Electrical Co4e« * . " ' 

Can select, the proper wiring method, {cable or conduit) 
for*a garage and complete the wiring installation/ 



in; apply tha projjer ampacity derating factors to con- 
ductors according to the requirements of the National 
Electrical, Cfede, , ' * 



Can recognize the need for and^can calculate the necessary 
load requirements for specia-1 outlets. 

Can make the proper grounding connections according to 
the requirements of the National Electrical Code. 

** Can make connections to insure grounding continuity 
* 1 between an outlet box and the grounding circuit con- 

* , due tor of a receptacle i 

. * % ' Caw select the proper sizes of receptacle boxes and 

1 install/- ' . ; 

tan select wire with appropriate thermal insulation for 
special wiring requirements* 



TASK AREA 
TASK F-2| 
SUB-TASKS 



Brayh Circuits 

Install local control switches and plates. 



1. Select the proper. switch for each specific location shown on 
the drawings. *.<*"' 

2. Unfold conductors left irt outlet box and strip insulation from 
' ends. 

3. Make required equipment grounding conductor connections. 

w- 

4. Connect proper conductor to its .terminal on the switch: 
a. Single pole switch d. Four-way^ switch 

b> Double pole switch * e. Combination switch and 
c. Three-way switch * pilot light 

'*■ * * * 

5. Mount device onto outlet box in Its proper position, 4 x 

•6. Install switch plate; 

COMPETENCY: Install lo^al control switches and plates according to 
plans and specifications to comply with governing codes 
and ordinances. - * • 

CRITERION: Can connect dimmer for incandescent and fluorescent lamp 
circuits according to-Natibnal Electrical Orte- require-. 

ments* and manufacturer's instructions. * . v • 

- * * ^ * _, 

** ^ ' 

, Can Install a pilot light swjtcH according to tile requlre- 
mehts *of the National Electrical. Code. 

Can connect the following types of switches: , 

1. Three-way, and four-way 1 ;* ' ^^^A 

4 7 2* Single pole single throw * \ 

^ * 3. Single pole double tfyrow * , * 

4. Double pole double thrOw 

9t Rotary single and multiple position 

6. Push button - * r* 

. 7; Rhbto-elettric * / - 

Can select and iftstalT appropriate 4 control devices fqr 
specific applications. * • 



Can complete the wiring of a low voltage contnrt-circuit. 
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Branch Circuits 

Install receptacles and plates. 



TASK, AREA 
TASK F-27 

SUB-TASKS; ■ : , 

specfaV purp< 



1. Select .the proper receptacle or spec purpose outlet for* 
each specific location^hown on the drawing* 

„' ■ 

2* ^UnfoVd conductors left in outlet box and strip insulation 
- from ends; - * ^ ' 

3. Make required equipment groifl^djng/ conductor connections, ^ 



4* Connect proper conductor to its terminal on the device: 
a* -General purpose receptacles 
b* Appliance receptacles 
^ c* Cdrd connected equipment * • 

d* Special purpose receptacles, /~ 

5* Mount receptacle- onto outlet box in its propej^ position; 

6/ Install receptacle plate* . 

^ * <. 

COMPETENCY: Instalj^and connect receptacles^specjal purpose outlets 
and plates according to plans and specifications to- 2 *** 
comply with governing codes and ordinances* * h 6 

CRITERIA" <£an connect general purposer and special receptacles as 

required by the National Electrical Code* ^ 

Can install, and connect G,F*K (Ground^Fault Interrupter) 
, . receptacles according ^manufacturer's instructions and 
% the National Electrical Code- 

* * . . - ' * 

Can instalV receptacles in wet or damp locations* 
utilizing the proper equipment for the encountered 
environment*. 

* • (. ■ < . 

Can install split circuit receptacles and can properly 
balance neutral conductors on thcfsje circuits.! 

Can determine load requirements for. general purpose and 
special, receptacles as required by h the National Electri- 
cal* Code. > 

/ * a * 



TASK AREA; 
TASK F-28: 

SUB- TASKS: 

• f t 



Branch Circuits . 

Install fixtures and lamps, 



1- ^S^iect proper fixture for each specific location shown on 
the drawings, 

2, Unpack, disassemble as needed to mount and make wiring 
connections , 

3* Install mounting hardware and additional fixture support as 
needed. 

'4. Connect fixture leads to propefconductors Including grounding 
conductors 1n outlet box* (Flexible conduit may be required 
if fixture 1s to be removable for servicing,) 

5* , Mount and reassemble fixture and install lamps: ' 

6/ Close up fixture ^ 

COMPETENCY : Install fixtures' and lamps according to job plans 
: and, specifications to comply with codes and 
ordinances/ 




CRITERION: 



Can properly connect a fixture lamp socket\to the proper 
circuit conductor* 

Can faoperly Connect fluorescent and high intensity 
discharge fixture ballasts* 

Can properly mount and secure fixture housing to outlet 
boxes, celling support systems or buildlng^structjire as 
required by the National Electrical Code* 

Can select the proper temperature-rated wir^to make 
final fixture connections when required by the National 
Electrical Code* 

Can determine the circuit load allowed for continuous 
duty lighting as required by the National "Electrical 
Code* \ r <r K . 



, TASK AREA: .. Branch Circuits '' ■> 

. TASK F-.2$i Install- outside lighting ' , 

SUB-TASKS: -, t . , : " ' „" 

,1* Locate Individual positions ^where lighting equipment is to 
be installed, 

2* Extend branch circuits to each: 'established location; ** ; 

a* Ditching* * 
< jbu^ Install into concretebase and waterproofing conduits 
. J)1rect;buridl cable 1 1 £ 

/ d. Sleeves under roads ' ' ■ 

3. Form liases, Install conduit arid pour concrete bases where 
' ^required. ' *c r 

1 •* 4. Set poles and Install .fixtures. " l ■ ' 

5* Connect pole ground to metallic -raceway grounding fitting 
to equipment grounding conductor.' , * r 

sl Connect proper conductor to the proper fixture terminal, 

* <w 7*. Install lamp and'close fixture. 

^ COMPETENCY: .Install outside lighting as. required by job plans and 
specifications to comply with governing codes and 
^ordinances. : " ' m : t < ■ 

CRITERION: ** Can interpret plans and specifications to physically 

* , locate circuit touting and base positions. ^ 

Can ■SelectJind properly install pple grdundingtp 
complysdilfi National ElectrfcaT Code requirements 
for the environment in which they are installed. t 

Catftltfy out base forms, anchor bolt£ and reinfottiag 
, where required tfr accurately construct a poured-1 no- 
place concrete base. 

Can properly set and secure -poles to bases and ground 
poles. . *\ * » * 

i * -(„ 

Can properly Install fixtures on poles and connect 
serving branch circuit conductors to their proper 

• "terminals. 




TASK AREA: Low Voltage- Control Systems 



'1 

je* Cojrttj 



TA§K 6-30: Instalf Vow voltage contrql system, 
SUB^TA§KS: ' " / ' 



1. Locate individual outlets to be controlled withWthe bull 
2; Selefct central location and Install relay cabinet* 



. 3* Select proper size relay for load circuit" 

^ **"')■ ^ 

4* Instalf local control, switches and master/ v . 

5;' Route control cable from switches to*relay cabinet and 
.from Individual outlets to be controlled to relay 1 
, • ■ cabinet. 

6* Make interconnections as required and connect power 
supply,. 

7, \Rfc-se^l 'insalatlor^envelope penetrations to maintain 
• ' ^energy efficiency, 

COMPETENCY: install low voltage control system to comply" with 

governing eodes, ordinances, plans and- Specifications,, 



CRITERION; 



- 1 



v 0&n locate and properly Install local control devices 
and the-, roaster controller according, to plans and. 
manufacturer's Instructions. , , 

Can locate and ; properly Ins'tall the control relay 
panel - ■ 

Caff select* Snstal h and properly fasten the control 
ca^lB front; local control devices to -relay control 
panels,* master controller and relay control panel 
and other control positions as requlred'by plans 
'andrttfnufacturer's Instructions* 

Can properly connect external power conductors and/or 
signal ^oftductors as specified fK 



• r 



44 



TASK AREA 
TASK H-31 
SUB-TASKS 
1, 

Z. 
3, 



Signal Systems 

Install signal systems. 



Locate central control for each system wittyin the bui 
premises. 

Extend conduits, conductors and/or cables jto remote Station 
devices. 

Mount and Connect the propeiCconductor to/its identified 
terminal on the installed remote station device. 



4* Install incoming power and/or signal conductors and connect. 



5* Test and have certification of proper authorities 
to equipment operation. ^ 



hade as 



COMPETENCY: 



CRITERIA^: 



Install telephone, sound, fire alarm, building security, 
closed circuit television or other systems according to 
job specifications and plans to comply with governing 
codes and ordinances* 




roll en for each 
ictfications* 



sari 



y limited 



Can locate, jind install, the centr 
signal system according* toiplans 
These systems Include* but\te 
to: 

1* Fire alarm 

2, Telephone 

3, Sound (music or paging) 

4, Energy management. 

5, Building- security 

6, Closed circuit television 
7< Data process 

Can locate and install the individual remolje station 
devices for each signal system according tq plans and 
specifications. 

Can properly install and connect the conductor and/or 
cables to interconnect the remote statlorf devices with 
the corresponding central controller according to plans 
and specifications, codes, ordinances and manufacturer's 
instructions* These 'remote devices Include telephone' 
outlets, alarm break glass station*, horns, bells, 
speakers, microphones* amplifiers, tuners, tape decksi, 
door switches, motion ar^d Infrared detectors, television 
cameras, .monitors,, remote data process terminals, tempera- 
ture and pressure switches, smoke detectors, and remote energy 
'management control devices, * , * 
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Can properly Install and connect the serving power to 
the equipment and Its resultant output signal to Its 
proper Intended use. 




/ 



^ 



•A 
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TASK AREA 



Transformers . 
*InsWy transformers 



TASK 1-32: 

SUB-TASKS: ■ ; 

K Locate installation pos1tion-of transformer: 

2+ Locate a suitable secondary grounding point 1f ngcessai 

3/ Mount transformer and Insure oveircurrent protection. 

4/ Connect properly sized line* load* neutral » and grounding 
*" conductors to proper terminals* } 

■5/ Check to determine proper voltage 1s being obtained/ 

COMPETENCY:. Install *rrtT connect transformer to produce specified 
" voltage to comply with governing codes, ordinances* 
. . plans and specifications* and manufacturer's instruc- 

y tions* - / 

CRITERION: Can connect both step-up and step-down transformers in 
a circuit \ / K 

Can Interpret transformer wiring diagrams Necessary and 
make the following connections: wye-wye* 'wye-delta* 
delta-delta, and delta-wye* / 



Can connect transformers in single] phase thre6 wire* 
three phase three w1\^, and thre^phase four wire 
Circuits* 

Can Identify and mark neutral (as related to earth) 
in a single" phase three wire system- 
Can connect both a wye and delta polyphase four wire 
system transformer. , 



55 

^47 



ic h4 



Electric Heating 
Install electric heaters 



TASK AREA: 
TASKfO-33: 
-SUB-TASKS: 

1. Locate each heater position within the building. 

2. Calculate load, where required, for overcurrent^ protective 
device, correctly sized branch circuit and equipment ground 
ing conductor, and correctly sizfed disconnect. 

* 

3* Calculate load, mount heater, controller and disconnect 
where required. 

4* Connect proper branch circuit conductor to the proper 
heater, controller or disconnect terminal. 

5* Make grounding connections. 

6* Molint, wire and connect temperature controller as 
required* * ~ 

COMPETENCY: Install and connect electric resistance heaters to 
comply with governing codes and ordinances, plans 
.and specifications, / 

CRITERION: . Can fnstall electric heaters with appropriate 
contactors and/or temperature controls accord-' 
ing to the requirements of the National 
Electrical Code. j 

i 

•i 
i 



1 



! 

1 

L 



/ 

/ 
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TASK AREA 
TASK J-34 
SUB-TASKS 



Electric Heating 

Install electric heat cables and mats. 



U Calculate load where required for overcurrent protective 
device, correctly sized branch circuit and equipment 
grounding conductor, and correctly sized disconnect. 

2. Locate and lay-out cable and mat runs in their proper 
position within the premises. 

3. Avoid obstructions which would damage or short cables or 
mats. Fasten in 'position. 

4* Test for continuity and grounded Keat cable or mat* . 

5 t Extend cold leads to branch circuit outlei_and connect 
proper lead to the proper branch conductor. 

6. Seal outlet hubs if subject to moisture. 

7. Install and properly connect controllers and disconnects. 

COMPETENCY : Install electric heat cable and mats to comply with 
governing codes, ordinances, plans and specifications 

CRITERION: Can install various electrical heat cable and mats 1n 
correct pattern and spacing according to National 
Electrical Code requirements. 



0 



Can install various thermostat control systems for 
electric heating uni^ts* 




TASK AREA: Motors and-Controls 

TASK K-35: Make motor lead calculations for single and' three phase 
AC motors, DC motors*- 

SUB-TASKS: " > 

1* Identify motor voltatje, phases, full load current, frequency, 
time (duty cycle), rating, temperature rise or insulation class, 
/horsepower rating, code letter, secondary volts And full-load 
amperes if wound rotor induction motor, field current and 
voltage for DC excited synchronous motors, type winding: - 
straight shunt, stabilized shunt, compound or series if a 
DC motor, and indications of thermal or^ impedance protection* 

2* Apply necessary data to the specific application at hand* 

3* Make the required mathmatical calculations* 

4* Select andsize motor circuit overcurrent protective " 
device* k ' 

5. Select motor circuit conductor srze and insulation type* 

6* S6lect motor controller, size and type: 

a* Full voltage d* Automatic - 

b* Reduced voltage e* Reversing, 

c* ManuaJ f* DC 

7, Select and size overload protective device* \ ^ 

8* Select and size thermal protective device* ^ , 

9* Select and size fault current protective device* - — ^ * 

10* Select and size motor disconnect means*/ 

* 

.117 Select and size motor grounding means. 

COMPETENCY: Make motor load calculations for single and, three phase AC 
motors and DC motors. to cpcnply with governing codes, ..ordi- 
nances, plans and specifications. Apply the results' of 
these calculations to determine: - 

1. Motor circuit overcurrent protection 

2. Circuit conductor size 

3. Controller size - , . ' 

4. Overload protection 

5. Thermal protection ' \ 

6. Fault current protection* J * 

7. Disconnect means ' 

8. Grounding means _ ' . 
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Can^dentlfy unusual as well as standard motor markings 
on their namepjates or as specified* — 

Can properly appty this data to correctly calculate: 

1. Motor xlrcul t overcurrent protection 

2. Motor circuit conductor size and Insulation 

3. Motor controller size and type 

4. Motor overload protection 

5. Motor thermal protection 

6. Motor fault current protection 

7. Motor disconnect means 

8. Motor grounding means 



1 
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TASK AREA: Motors and Controls 

TASK K-36: Install starters, controllers, disconnects arid individual 
overcurrent devices, 

SUB-TASKS: ' 

1, Calculate load, 

- • - %^ 

%* Locate individual positions where starters, controllers, -dis- 
connects and individual overcurrent protective devices are, 
reqgired for the jotT* 

v 3* Select the proper item of equipment for the intended location" 
and mount* Connect the proper line and load*s1de conductors 
* to their proper terminals, . 

0 4* Insjtall proper coil and overload relays* for starters and/or 
' Controllers, ' 

5* Install the proper fuse,; motor circuit protector or circuit 
breaker, 

* * * 

6;j Connect^ayxillary rejays-and contacts to their proper terminals 
, for remote ^operation and toad management control. functions* 

7* Test for proper^ sequence or control function* 

COMPETENCY; Install sf^tefs, controllers, disconnect switches and 
individual overcurrent protective devices as required 
by job specifications and plans to comply with govern- 
ing codesand ordinances* 

CRITERION: Can read and interpret plans and specifications ,to select 
and locate the correct equipment for the required equip- 
ment control. 

Can mount equipment and install wiring to comply with 
codes and ordinances* 

Can determine load requirements and install properly sized 
* fuses, circuit breaker, motor circuit protectors and over- 
load relays* * \ 



Can properly connect control circuits to-obtain correct, 
equipment operation** * 



TASK AREA: -Motors and. Controls 

TASK K-37: ' Install motors. - 

SUB-TASKS: / 

1. Verify sizing of motor for mechanical load served. 

2. Locate inotor and its serving branch circuit, 

3. Extend branch .circuit into motor terminal housing. 
(Flexible conduit may be required.) 

4* Connect proper branch circuit conductor ajnd grounding 
conductor to the proper motor terminal lead and motor * 
housing (cat heW) and insulate*, This includes single* 
and tfiree phase motors with one or more motor leads per 
line conductor* as Wll as duaVvoltage and reduced 
■ voltage motors, * " ; 

5* Test and verify for proper tootorHne voltage, 

^> - 
6* Verify proper reflation before attachment to mechanical 
load, * 

7, Connect Joad to motor. 

8, Close motor terminal housing,- 

COMPETENCY: Install and connect single phase and three phase motors 
as required by job specifications and plans to comply* 
with governing codes and ordinances, 

CRITERION: Can make the connections necessary for the operation 
of single' phase and three phase AC motors. 

Can connect motor and motor controls according to * „ 
diagrams detailed. on a schematic, % 

c 




TASK AREA: Motor* and Controls . 

TASK K-38:< Install relays* timing devices and other auxiliary 

pilot devices* * \ 

SUB<TASKS: 1 ' ^ 

1* Locate position of p11<jj^dev1ce and contrQller* 

2,- Determine what It Is to control, 

3* Install control- conductors between the pilot device and the 
controller* ■ , 

4* Make proper connections at pilot devices and at the controller* 

5* Make necessary travel limiting* pressure, flow or time and 
temperature adjustments as required. 

" 6* Energize control circuit to check proper sequence of operation* 

COMPETENCY:. Install relays, timing devices, and auxiliary pilot devices 
' to comply" with governing codes and ordinances, plans and 
specifications, 

CRITERION: ^ Cy locate the position of the. pilot device* . 

Can determine what It 1s- to control* * v • 

Can malce the proP«-t1ne conductor connection b^jtween the 
controller and^ire pilot device* ' j 

Can m^ite^roper limit operation adjustments as required* 

-"tan Identify, diagram and describe the following basld 
pilot devices: 

i^., Float switch fi s 6* Push button stations 

% ( 2. Pressure switch 7* Plugging switches \ 

/ 3* Limit switch - 8* Time clocks . , * 

4* Flow switch * 9* Relays a £ 
/ 5* Thermostat * v 



TASK AREA: - Maintenance 

' * * 

TASK L-39 Performmaintenance on panelboards and switchboards* 

SUB-TASKS: , , - 

1* Disconnect- power source* lock-off and tag using appropriate - 
equipment and following standard safety practices, 

A \ 
2* Remove covers* access panel doors* etc. 

3* Inspect for electrical arc damage* 

4, Clean panel and components with electrical solvent* 

5, Clean* adjust and tighten all connections and joints to 
specified torque tightness,, 

\6* Inspect switch contacts for wear and arc damage* 

7, Inspect mechanical operation of each unit to be sure 1t 
" works smoothly* 

* 

8, Check overcurrent , protect devices for proper size* 
operation and function* , i 

9, Secure covers and access doors* 

10* Remove locl^aff and tag and energize equipment, 

COMPETENCY: Perform maintenance on panelboards and switchboards so / 
they will function properly* accurately control currenx 

*\ flow and provide overcurrent protectioih* according to 

manufacturer's instructions, 

CRITERION; Can disconnect? lock-off and tag the power source* 

Cap^clean* adjust and tighten all connections and joints 
ancf \interiorHo specif iedUorque tightness. 

Can Inspect wear points of switch, units* and replace 
as required* s A 

i i * 

, ^ct, Can check performance of equipment for inefficient energy" 
* jI^-^ -consumption during regular maintenance interval* 

^CaojFest overcurrent protective devicesfor proper^ 
r function and op^ation : 

" Tkn secure equipment, r ^ 

Can maintain equipment so that it will operate efficiently 
aird therefore be energy conserving* . ' 




TASK, AREA: Maintenance ^ 

"TASK L r 40: Perform maintenance of motor controllings ,and operator 
- control switches* 

SUB-TASKS: , 1 

1*. Locate, disconnect, lock-off and tag power source to equipment 
Using appropriate equipment and following standard safety 
practices* 

t 

2* Remove enclosure covers and inspect for electrical arc damage* 

- '3* Clean, with electrical solvent cleaner, adjust <and tighten all 
connections and joints* t 

4*" Clean and adjust all moving parts for free operation ; 

5* Inspectwear points of relays, contacts and spring tensions - 
replace if necessary* * 

6* Inspect mechaftUal operation of each unit to be sure it wonlts 
*smooth1y* * , * 

7* Secure equipment enclosure covers* 

8* Recqovex|ock-off a>td tag\and energise equipment, 

COMPETENCY: Check, ^v ice ayd adjust motbr .controllers, and operator 
control s^0che^i^;funttion propegrly according to 
.manufacturer's institutions* 

CRITERION: Can disconnect, lock-off and tag power source* 

Can clean, \adjust and tighten all connections and joints 
* ' and interiors; * f 

* ■ 

Can inspect u£ar points of relays and contacts and spring 

tensions, replace if necessary* 

* * 

* Can cHeck performance of equipment for inefficient energy 
consumption during each regular .maintenance interval* 

Can*secure equipment housing covers* 

Can unlock and reconnect power source -and remove safety 
lock*off tag. 

* * ■ 

Can install capacitors to imprwe power factor, 

' _ ; . Can maintaiirequjpment so that it operates 'efficiently ^ 
and therefore is energy conserving. * • - 




TASK AREA; "Maintenance. 

TASK L-41 ; Perform maintenarice.on single phase and three phase motors 



SUB-TASKS: 



at 



■V. Locate, disconnect, lock-off and tag power source using appro- 
priate equipment and following standar^ safety practices. • 

2. Remove motor terminal housing cover and mark end bells' and remove* 

3. Inspect and tighten terminal connections - close terminal 
housing cover* 

4. Inspect bearings, couplings, shafj alignment and play, centri- 
fugal switches, stator and rotor condition and balance* T 

5* Apply lubrication to points as reccpiended by manufacturer. & 

6* Repair or replace any defective/parts. - 

7. Clean housing interior and confirm proper equipment ventilation* 

8* Put erid bells- and covers back on and secure. 

9* Assemble* mount, adjust and tighten to manufacturer's specifi- 
* : cations* ; . k , 

10* Rernove lock-off and tag and reconnect power* 

tl/* Check for efficient and proper motor operation* * 

COMPfTENCY: Check, service and adjust motor to properly drive Its' load, 

according to manufacturer's instructions* C *, 

CRITERION: Can*d1sconnect, lock-off and tag power source. * 

* * » 

Can inspect terminal connections, bearings, couplings, 
*yent1lat'ion,*shaft alignment and «play, centrifugal 
* switches, stator and rotor condition and balance* - 

Can check performance of equipment for* inefficient energy 
consumption during each regular maintenance^nterval > 

Can replace or repair defective items, 
*' " 
Cap secure equipment housing covers, ^ I 

*' - 

Can unlock and reconnect power source and remove safety 
lock-off tag, # f 

■Can install capacitors to improve f)ower factor; 




Can size equipment properly for specific job so that it 
will be energy efficient, not oversized or undersized. 

Can maintain equipment so that 1t operates efficiently 
and therefore 1s energy conserving. 
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TASK AREA; - Mainteriance 

TASK L-42: Perform; maintenance on transformers - single phase and 
threfe phase* * . * 

SUB-TASKS: - 

fc - !• Locate, disconnect* lock-off" and tag power source usinij 
"appropriate equipment an<f following standard safety * 
practices, 

2, Remove transformer access doors and inspect for overheating 
' and arc damage* * * 

' * i 

3* Check all terminals for .feedback voltage before attempting 
anjTservice, 1 * * " ■ 1 - 

" 4., Clean and tighten all joints to specified torque tightness, 

% * 

5* Check oil filled transformers for level* oil leaks and ta,ke 
otl sample for moisture check, \. 

6* Check for cracked insulators and clean* 

* 

7* Clean dust from interior of cas^'and ventilation opentngs* 
• * - * 

8* 'Put access doors and covers back in place and sectire*' 

9* Remove lock-off and tag* and reconnect power source, 

10* , Check and record operating temperature and sound' level* 

COMPETENCY: Check/ service and .adjust .single phase and thjree phase 
transformers to function prdperly, accordingto manu- 
facturer' s instructions* 



CRITERION: Can disconnect* lock-off and tag power source* 

Can clean and tighten all connections and joints and • 
interior* * 

£an inspect insulation for overheating and deterioration* 

Can check perfoigmance of equipment for inefficient energy 
* consumption during each regulai^^maintenance interval* 

* ■ Can secure equipment hotting covers. 

Can unlock and reconnect~power source and remove safety 1 
. loCk T off tag* * 



Can Inspect operating, temperature and;sound level. 

Can sUe equipment properly for. specific job so that tt 
will be energy efficient* not oversized or undersized. 



Can maintain equipment so that 1t will operate efficiently 
and therefore be" energy conserving. 
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TASK AREA 
TASK 1,-43 
SUB-TASKS 



Maintenance 

Perform maintenatk;e,on load' management controllers, 



1* Locate, disconnect, lock-off and tag power source using 

appropriate equipment ahd following standard safety practices* 



' 2* Remove covers and equipment housings* 

3* Clean, with electrical sol vent cleaner, adjust ahd tighten 
" 'all connections and joints* 




4* Inspect contacts for arc damage, replace J-f— necessary, 

5** Check movable parts for free and smooth operation* 

. ^j^* Check coils for overhea/i ng* 

7* Re-install covers and Equipment housings* * 

8* Remove lock-off and tag and reconnect power source* 

9 # / / ^bsfeqje several operational cycles to be sure system is 
operating properly* 

COMPETENCY: Check, service and adjust the various parts and pieces of 
the load management control system for proper function and 
operation for energy efficient operation. 

CRITERION: Can disconnect and lock-off and tag power source. 

' pan ctean., adjust and tighten all connections and joints 
and Interiors. f 

Can inspect wear points of controllers and relays,- replace 
i f necessary. 
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Maintenance 

TASK L-44: t Perform maintenance on grounding systems* 
£UB-TASK£: . 

t . * 

1* Lock-off power, 

2. Locate each grounding point of building grounding system* 

3,. Inspect for electrical arc damage/ 

4* Clean and tighten all connections and joints* 



5* Use megger to obtain ground resistance measurements and 
record* 

6, Compare present readings with those made previously/ 

7. Repair or replace faulty equipment, re-check resistance 
readings. , • ' 

a. Install additional equipment if necessary to obtain required 
grounding- resistance readings, 

COMPETENCY: Check, service and maintain adequate grounding systems to 
continue to meet the National Electrical Code requirements, 

CRITERION: Can clean, adjust and tighten all connections, and joints. 

Can use megger to obtain ground resistance measurements 
and record. 

Can compare present readings with those made' previously. 

Can repair or replace faulty equipment and reconnect to * 
obtain proper grounding resistance levels. 

Can classify all electrical loads In- a building or opera- 
tion In order to set priorities, 

/ 

/Can analyze total electrical operation to recomriend appro- 
/ prlate load management control. 

Can unlock and reconnect power source and remove safety tag 

tan sequence operate system to verify proper function of 
component' parts and entire system. 

Can readjust as necessary to realize maximum energy 
conservation within reasonable operating limits. . 

Can secure equipment housing covers. 
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TASK, AREA 
TASK L-45 
SUB-TASKS 



Maintenance^ 



Perform maintenance on electronic devices. 

> . 

K* Locate, disconnect, lock-off and tag power source using appro- 
priate equipment and following standard safety practices* 



2, Remove housing covers* 

3, Clean, with electrical solvent cleaner, adjust, and tighten 
all joints and connections, 

4, Inspect for electrical arc damage, 

* 5, Replace faulty components, if designed for field maintenance 
and/or 'replacement: 

6, Install housing covers, 

7, Remove lock~off and tag and reconnect power source, 1 

8, Observe several 'operational cycles ±o be sure Equipment 1s 
functioning properly, v 

COMPETENCY: Check* service and adjust electronic devices *to function 

properly, according to manufacturers Instructions, 

* 

CRITERION: . Can clean and adjust and tighten alt connections and joints 
and Interiors, 

Cart compare line and load ratings of equipment With manu- 
facturer^ data. 

Can adjust or replace components to meet manufacturer's 
specifications. 

Can check performance of equipment for inefficient energy 
consumption during each regular maintenance Interval, 

Can sequence operate equipment to assure proper function of 
devices, , 

Can secure Equipment housing covers, ^ 

Can maintain equipment so that 1t operates efficiently, and 
therefore 1s energy conserving. 
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TASK AREA: Maintenance ' 

TASK L-46: Pfetrfortn maintenance on lighting fixtures. 

SU&-TASKS: - " 

1* locate, disconnect, lock-off and tag power source using appro- 
priate equipment and following standard safety practices* * 

2* Open fixtures and Inspect for overheating or Indications. of 
electrical arc damage* * 

3* Clean lens and reflectors* * 

4* Tlg^en connections and joints* # 

5* Replace ballasts showing, signs of overheating* 

6* Re-lamp fixture if required bymaintenancfc cycle* 

i * * l 

7* Check auxiliary Starting aids, photo-cells 'and it 1 me clocks 
for proper operation and settings. - 1 

* 8* Close up fixtures* * 

9* Remove, lock-off and tag and reconnect power source, . 
* * * 1 

10* Check for efficient operation* t * 

Note: \ * • . , -* 

Energy efficient lamps, ballasts ar)d improved efficient fixtures 
may prove more economical and. energy conserving tKan maintaining . 
the present lighting system* Age of equipment and changes 1n ~ 
use 'of certala areas should be taken into consideration* Manage- 
ment mayVish to consider retrofitting or modernization* . 

"C0WE1Bie¥ L ^^er^nnjn^ on. lighting fixtures to produce maximum 

light output af^STgir levels A(l(at^__Strong consideration 
shoaldbe given to replacing ^tawfard ballasts wtth epergy ^ 
.conservatldnVtypes, and re-Tamp1ng with 4 energy conservation 
lamps*) * * . - 

ft # 

CRITERION: Can clean lamps and fixtures duHng regular maintenance Inter- 
val <o that lights opera tflf at maximum efficiency* 

■ - v 

- Can Replace lamps - consider energy efficient replacements* * 

* * * * 

C^n replace ballasts - consider energy efficient type* 

Can VetrpfU existing fixtures £o accept energy efficient 
ballast? and lamps* . \ * 



) V 



^83 



84 



.Can analyze proposed lighting and make recommendations for 
lowest energy consuming light for the job. 

Can maintain equipment so thatSt operates efficiently and 
therefore 1s„ energy conserving. 



/ 
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Maintenance 
Perform maintrfir 



nance on DC machine. 



TASK AREA: 
TASKL-47: 

i 

SUB-TASKS: , 

- 1* Disconnect and lock-off power* 
2* Mirk and disconnect wires from motor; % 
3* Hark end bells* 

4* Check brush wear and brush spring tension. 

\ 

5. Check series field and shunt field for proper resistance and 
grounds* 

6* Remove end bells, / 
7* Remove armature and check for grounds* 
8* Check armature for shorts with growler. . 
9* Turn commutator if needed* 
10. Clean motor with £l£ctrical ; solvent* 
11* Lubricate bearings. 

r 

12. Reassemble .motor* 
Reconnect wires. 



13. 
14, 



Reconnect power and test motor* 



COMPETENCY: Perform maintenance on a DC machine to repair, replace o 
/perf&rm preventative maintenance so machine functions 
prpperly under operatlpg conditions. 

CRITERION:, fan lock-off povSer and make safe for maintenance* 

Can check pC machine and make preliminary 'assessment of 
maintenance to be done* 

Can make "necessary repairs to wirlro orVejfl vement of 
components sufch as bearings and bashes wTEfreorrect — 
parts to repair equipment* 



\ 



Can lubricate DC machines using correct type lubricants 
and applying at correct locations only. 
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Hazardous Locations 

Make Installations 1n hazardous locations, 



1* Select the proper materials for the codes classification. listed 
on the plans and follow standard safety procedurfes^ 

< 2. Install the material and equipment to conform to job layout* 

3* Locate seal-offs and special fittings as required for the 
installed equipment. 

4. Install conductors and properly connect* * 

5* Test conductors for shorts and grounds, 

6* Build and pour seal -of fs and close up. 

7. Properly secure outlet and enclosure rtfvers to maintain codes 
classification ratiftg, 

COMPETENCY: Determine the correct materials to use in,making an iristal- 
ation in an area' which has been classified as being one of 
r the t+iree types of National Electrical Code hazardous 
locations* '+ 

CRITERION: Can identify material items acceptable for each class of 
hazardous location / 

;Can properly install these 4tems in the applicable area: 
1* Outlets < 6. Remote control devices 

\ Devices 7, Switches 

3, Fixtures - / 8, Signal systems 
4* Panels 9, 1 Heaters 

5* Mbtor controllers 

Can properly install seal-off fittings in conduit runs 
according to the National Electrical Code, 
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TASK AREA: Load Calculations 

\ 

TASK N-49: Make load calculations for residential. 

• ■ 

SUB-TASKS: - 

1* Determine total area of house. 

2* Apply watts/square foot to determine the lighting load* 
3* Calculate small appliance branch circuit load, 
4*. Calculate laundry branch circuit load, 
5* Calculate receptacle loads* 

6* Calculate motor circuit loads* ^ 

'"■•*/■ 

7* Calculate fixed electric spacfe heating loads, / 

8* Calculate fixed appliance loads (some examples listed below) 
a* Water heater d* Furnace ' 

b. Disposal e* Attic fan / 

c* Dishwasher f* Water pump / 

■ 9* Calculate clothes dryer load, 

> * 
10* .Calculate range* oven or other cooking appliance load* 

■ * * * * ■ 

11* Size branch drcults^Grtd overcurrent protective devices for } 
- lead^ Being served* " v _ ^ 

12T ,Ap'piy\demand and diversities .weU as continuous loading factors 
to determine feeder and service loads* * * 

13* Sl2e feeders* services and service entrance equipment^jnd panel 
to servQ the load calculated and conform tft the National 
Electrical Code* \ 

14* S1ie neutral /and equipment ground1ng v and service grounding , 
conductors to conform to the Rational ElectripaVCbde* 

, * ' • 

COMPETENCY: Can make the load calculations necessary to determine con- 
' ; ' ductor sl2e and overcurrent proteqt1ve A dev1ce ratings to 
/ comply'wlth governing codes* ordinances* plans and sped* 

fixations* 

CRITERION: Can calculate the permissible load of: f 
1;-* Individual branch circuit ^ 
2* ■ Feeder circuits ' ' ^ 

3* Service * , /' 

Can sl2e the conductor needed, * fj '* , . 

; '■ ' % 



Can size the overcurrent protective Jevice needed. 

. A . 

Can apply continuous load factors and demand factors 
correc 1 1 y r" ^ y^r~ 

Can properly size the necessary neutral- conductor. 



the 

th^! 



Can properly size thg necessary equipment grounding 
conductor. 
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Load Calculations 

Hake load calculations' for commercial 



TASK AREA: 
TA5KN-50: 
SUB-TASKS: ; 

1., Determine total area of building* 

2* Apply watts/square foot to determine the lighting load: 
3* Calculate show window lighting load if applicable. }' 

4. Calculate receptacle load. *■ ^> 

5. Calculate motor loads. 

6. Calculate fixed electric space heating loads* 
' 7. Calculate comfort conditioning loads* 

8.- Calculate sign, outdoor/parking lot lighting loads* 
9* Calculate special equipment loads. 

10* $1ze branch circuits and overcurrent protective devices for 
loads being served* 4 ' 

11* Apply demand and diversity as well as continuous load factors 
• to determine feeders and service size. 

12* * Size, feeders, service and service entrance equipment and panels 
to serve the load calculated and conform to the National Electrical 
Code. ' 

13* Size neutral and equipment grounding and service grounding 
conductors to conform to the National Electrical Code* 



COMPETENCY: 



" CRITERION: 



Can make the load calculations necessary, to determine conductor 
size and overcurrent protective device ratings to comply with 
governing Codes, ordinances, plans and, specifications* 

Can calculate' the permissible Toad of; ■ ^ 

!♦ Individual , branch circuit, 
-2 V Feeder Circuits - * - 

;3* Service < ' " ♦ 

Caft sire' the conductor needed; 

Can size the overcurrent protective device needed 

apply continuous Joad /factors and demand factors correctly*. 

Can properly slJte'theii^cessary neutral conductor* 

Can properly $1ze v .the necessary equlpjnent, grounding conductor. 
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TASK AREA: Load talculatiW ' . « 

TASK N-51: Make joad calculations industrial . . 

$«B-TASKS: <■ " 

f 

1, Determine the total area of the .bui lding* 
. 2* Apply watts/square foot to determine the lighting load* 
- 3* Calculate receptacles load* 
4 Of Calculate building services motor loads* 
5* Calculate fixed electric space heating loads* 
6* Calculate comfort 'conditioning loads* * • , 

7, Calculate sign* outside/parking lot lighting loads* 
8 V Calculate , production equipment loads*, 

"9* Size branch circuit ar^ oVercurrent protective devices for 
loads being served* /■ - T ' , 

10*- Apply demand and diversity 7 ^ well as continuous load factors 
to determinfe feeders and sejVice sire* " 

11, Size feeders** service and service entrance equipment and panels 
-to serve the- load calculated and conform to the National 
- Electrical Code* 

12*" Size neutral and equipment groundihg and service grounding 
conductors to conform to the National Electrical Code* 



COMPETENCY: Can make the load calculations necessary to determine, conductor 
si£e and overfcurrent protective device ratings to comply with 
„ governing codes* ord1nances)Vl a tyfr a "d specifications* 

CRITERION: 1 Can calculate thje permissible load of: 

1, individual branch circuit . , ^ 
2* feeder circuits * J 

* 3* service 

Can size the conductor -needed , 

Can size the overcWrent protective device needed* 

Can apply continuous load factors and detrfand factors correctly/ 

Can properly size the necessary neutral conductor* 

- Can properly size the necessary, equlpment^grbunding conductor; 



Blueprint Reading and Estimating 

Read blueprints todetermlhe style, shfape, location, and 
dimensions of structure, a 



rf 



TASK AREA: 
TASK 0-52: 

r i 

1 * Interpret blueprints to determine locatiog of structure* on the 
site. * 

* , ** 

, 2* Interpret blueprints to determine style and shape of structure 
and location of features fffEHTn the^ structure. 

* * 

. 3* Interpret blueprints to determine dimensions of structure. 

4. Interpret blueprints to determine special construction 
specifications and instructlohs. " 

5, Interpret blueprints to^determine special or unique features. 

COMPETENCY: Read and interpret blueprints to determine style, $hape* 

location, and dimensions of structure and accurately describe 
~ \ features- to estimate materials, costs, and explain construction 
of building, \ 

CRITERION: Can locate all features, their size, sKape, and location 
to lay out building according to plans and specifications* 

fan interpret blueprints to identify special features, 
specifications, and instructions and construct or make 
installations according to" the plans. \ k 



TASK AREA 
jASK 0-53 
SUB-TASKS 



Blueprint Reading and Estimating. 
Read and Interpret specifications 



1. , Read specifications to interpret conditions and special 
instructions. 



2, Read specifications to interpret types and quality .of 
materials** ^ 

P , r 

* t \ 

* 3* Read specifications to interpret; instructions on methods 
of construction. < 

COMPETENCY; Read and interpret specifications to determine conditions; 
type and quality of materials* and methods of, 
constructioo* m t 

CRITERION: • Can accurately Interpret specifications to • 

understand the responsibility of the builder in 1 / . 

construction of a feature or component, 

* , * 

Can accurately Interpret specifications to " 
v determine type* grade and quality of materials 

and substitutes that may be used. 

Can read specifications to interpret and carry out 
special instructions on houia feature or component 
. of structure 1s to be^cenitrbQted, 
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TASK AREA: Blueprint Reading and Estimating 

TASK 0-54: Make- sketches and layouts from descHptiveMnstructiorts* 
drawing* and/or from measurements of existing . structures. 

SUB-TASKS: * 

1* Determine shape arid features and make .freehand sketches, 

* * 
2, Dimension sketches for size and location of features* 

3* Note sketches to^provida, instruction for materials, finishes, 
methods, and special information for construction* 

COMPETENCY: ^ Make sketches and layouts from descriptive instructions* 
drawings, and/or from measuring existing structures so 
sketches provide all information essential to, tniild 
the object. <* 

j t .■ # 

CRITERION: Can sketch three dimensional views, plans* and elevations 

that correctly describe shape, features,* and location of 

features* , 

Can dimension sketches to provide all size and location 
dimensions needed to construct object* 

Can. add notes and> instructions that clearly indicate 
materials, specifications, and information essential 
f(>r completing drawing so object can be constructed. 



* 
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TASK AREA: 
TASK O r 55: 

SUB -TASKS: 



Blueprint Reading and Estimating - 

Read blueprints and specifications to determine f 
electrical installations to be made in structure* 



1. 



2, 



3. 



4* 



5. 



Interpret blueprints and specifications to determine 
location, type, and number of-outlets* 

Interpret blueprints and specifications to determine 
location, type, and number of lighting fixtures* 4 

Interpret blueprints and specifications to-determine 

location, type, and number of switches and controls. 

* 

Interpret* blueprints and specifications to determine 
type arid number of electrical devices such as heaters, 
doorbells, smoke detectors, security systems, fans, 

Intercoms, etc* that must be Installed by electrician. 

# * * * 

Interpret blueprints' to determine location of service 
entrance box/ * 



COMPETENCY: Read blueprints and specifications to determine 
/ electrical installations to be made 1n structure 

for comparison to codes and .ordinances and for 
discussion with electrician! 

CRITERION: Can locate all outlets, identify type, and 
compare to code* 

Can identify location for all lighting fixtures, - 
type specified, and compare to code. 

* 1 * 

■ Can identify location of all switches and controls 
type specified, and what appliance or device 1s . 
connected to each switch or control* 



r 
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TASK, AREA: Blueprint Reading and Estimating 



TASK 0-56: . Estimate type and quantity of material needed 
f for a given electrical system, 

SUB-TASKS: 

v * t 

1, Identify various system's shown on the plans. 



2, 



List the separate components which make up the system. 
These could include the following: 
a* Service, cable and/or k. Signal systems 



conduit ahd wire 

b* Feeders 

c. Branches 

d, Panels and sv^Uchgear 
e'. Transformers 

f, Devices and plates 

g, Lighting fixtures 

h, Grounding 
1* Bus ducts 

j. Underfloor ducts 



I a rm 



1) Clock 

2) Sound 

3) Fire alai 

4) C,C,T,V, 

5) Energy management 
1 1 , Telephone 

m. Starters and 

controllers 
n. Switches and 

disconnects 
o, Motor connections 



\ 



3* Determine the quantity of each item by measure of 
length* or count of number Snd record their quantities. 

4. Determine the type and quantity of hangers and fasteners 
' needed. / * 

'5,< Summarise th6 various systems and individual items of 

^equlpjrient to arrive at a total 11st of materials needed 
.V^for 'the job. 

t / ■ 
1 6*. Calculate cost of materials. 

COMPETENCY: Make a material take-off of all items necessary to 
completely install the electrical system; to comply 
with codes, ordinances, plans and specifications. 



CRJ'TCrIQN: 



r 



Can review plans and determine the necessary 
categories to be listed: 

1* Service 6* 

2, Panels a 7. 

3. Feeders ■* 8. 
4* Branches, 3. 
5. Outlets 10, 



Switches and receptacles 
Motors 

Special outlets 
Fixtures 

Grounding - ' 
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Can count and measure individual Hems: 

1. Allow for "make up" of wires ifl outlets and panels 

2. Allow for ."scrap" and for- up-and-down distances 

3. Include hangers alid fasteners - N 

V 

Can calculate correct type of equipment and materials 
and calculate quantity and cost within a predetermined 
margin of error. i 



f 



I 



104 ^ 



TASK 



Ap^A: 



Blueprint Reading and Estimating, 

TASK'0-57: Estimatejabor requirements' for installation Of a 
given electrical system* 

SUB-TASKS: / 

1. Obtain coniplete^tenal take-off of each item of 
equipment requiredUo make the installation, 

2* Apply, proven labor units to each Item .of equipment. 

3; Apply Hiop, jot} and market "factors" to tailor thfe 
estimate to /the job* 

4* Apply payroll taxes and insurance costs necessary to * 
do the job* 



5. Appl^yeirtiead and operating costs- to estimate. 




6* Add B i 

by somei 
^ extens 
t "missed items"* 



mate and have it reviewed 
mathema\ica1 calculation and * . 

rail-check" for 'possible' 



COMPETENCY: Make an estimate of man-hours of labor required to 
completely install the*electrica1 system tp & comply 
with* governing codes, ordinances,- plans and- 
specifications, 

RITERION: Can apply labor units to material, take-off* 
* Consideration and factoring needed for; 

1y 'Height of work . 5* Labor force available 
' Z A Weight of materials 6V Prior experience 

« . * / 3* Complexity of Job* 7* Tool's and equipment 
4*- Weather ne&Bed - - * 1 

Can^apply payroll taxes $nd insurances necessary to 
complete the job. . 



TASK AREA: Rehabilitation Work and Adding Circuits 

TASK P~ 58; Make modifications and extensions' to existing circuits* 

SUB-TASKS: * • 

1, Determine added Joads, 

2. Determine whether service entrance and equipment 1s adequate 

to accommodate added loads. 

<■ , 

3* Check existing circuits to see^ if new loads can be added to 
existing circuits* 

4* Determine Modifications/additions to be made to acgept 
v additional loads* : * 

5* Select and install proper equipment* 

Run/extend branch circuits to serve" added loads* 

7/ Make proper conductor connections to equipment being served* , 

8, Provide equipment grounding as required by the National 
• . ElectricalCode* 

9* Re-seal envelope penetrations of building insulation to 
maintain energy efficiency. 

COMPETENCY: Make-modifications to existing equipment, extensions to " 
existing circuits, and add new equipment and circuits to 
comply with governing codes, ordinances and job 
requirements* ^ 

CRITERION: Can calculate proposed loads to properly size circuit 
conductors and overcurrent protective devices. 

Can calculate ex1s£ing*1oads. and determine adequacy of 
^service size and Service equipment for proposed additions 

Can route and Install circuits, devices and equipment to 
comply with t^fetior^l Electrical Code and job 
•requirements^*^ " 
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TASK AREA: .Special Occupancies and Equipment 

* 

TASKQ-59: Install electrical equipment and circuits for special 
occupancy areas and equipment, 

SUB-TAS^KS: 

1, Determine the special occupancy area or the special equipment, 

2, Make needed calculations to determine overcurrent protective devices, 
conductor size and switch or controller sizes as required, 

, 3, Select and install the proper wiring~sys£em and related equipment 
to suit the area or equipment involved, 

4, Make the correct connections to the equipment, 

5, "'Install and connect necessary grounding and bonding required for the 

special occupancy area or equipment, 

6* Test and verify that the equipment performs its intended function and' 
will safely work in the area in which it is installed* 

COMPETENCY : Identify the special occupancy area, or equipment select an d 
install the correct wiring and equipment, make connections 
properly, and comply with governing codes and ordinances, plans 
and specifications. These areas 1 and equipment Include swimming 
pools, welders, health care facilities, theaters, mobile homes and 
recreational vehicles and mobile home and recreational vehicle parks, 
boats and marinas, generators, elevators, and irrigation machines; • 

* • 
CRITERION: Can identify the special occupancy area or recognize the 

special equipment, ' ^ - 

Can make the necessary load calculations to adequately insure' 
the equipment and installation will comply with governing codecs 
And ordinances^ plans^and specifications* - . . 

Can^eTect and install ^the correct wiring system to serve the * 
equipment. 

Can make the proper connections to the equipment* 

"* Can Install the required grounding and bonding required for 

the spatial occupancy or equipment* 
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-CHAPTER III 



-CURRICULUM GUIDE 

Electrical Instal latiorwancf Maintenance curriculum has been 
designed as a vocational program with emphasis on the development oft 
specific skills related to employment in^the electrical trades, Conrant 
■has been arranged to .provide for the development of increasing levels) of 
skills a£ the student progresses in the program- * 

Related coiirses such as communication skills, blueprint reading, 
math and applied science have been included in, the curriculum to support 
the knowledge -anti skills ^required by job level as indicated by employers. 

The material provided in this chapter includes the curriculum 
description, job description, course listing by quarters, task listing 
for the curriculum, and a description of each course with a task listing 
for that course. * 

Ttje tasks have been organized by courses, to indicate wher^ they 
should be taught in tbe curriculum. That is to say that the taSk listing 
for a course indicates that the knowledge and skills necessary to 
perform those tasks will be taught in that cocmse. In many cases a 
task is listed for several courses indicating that the teaching 
of the, knowledge and skills necessary to perform that task takes p>ace 
in several courses before it is completed, 

Thisfcfcurriculum guide 'should be utilized as a reference for those 
individuals in th^ institutions who are" involved in curriculum ; 
development and, instruction. It is an example of how the teaching of 
each task has been incorporated into this competency-based curriculum 
model. There are many /different ways to organize the competencies within 
the, courses. This guide illustrates one method of organization that 
emphasizes integration of the subjects and provides for skills 
building as the student progresses through the program. The final 
sequence of competencies in relation to the courses and amount of 
emphasis that each competency receives in the total curriculum should be 
determined after consultation with a loca\ advisory committee of 
employers and employees in the electrical installation and maintenance 
field. 
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EUCCTtttCAL INSTALLATION AND MAINTENANCE 
INTRODUCTION 

Purpose of Curriculum 

The Electrical Installation and Maintenance curriculum provides training - 
1n the basic knowledge, fundamentals and practices Involved 1n electrical 
trades," A background In both laboratory skills and related information 
1s Included* An understanding of electric circuits,, wlrfng, InsirtatloG, 
motors, generators, transformers, energy conservation and blueprint 
reading are Integral parts of this curriculum* A thorough underspending 
and appreciation of safety a:nd ftrst a*tf practices^ the National Electrical 
Cod^ apd energy load management a r excluded. Emphasis is, also placed 
on the appllcatioh^nd use of special electrician hand tools, electrical 
heat and electrical control cjevices and systems* r * 

The curriculum also IntJ-tf^eS business procedures and practices and communi- 
cation skills that are essential* for job advancement with experience* 



Job Description and Requirements * . x * ^ 

duate^ of the electrifcal trades program will be'qualifled tosenter- 
anelectrical trade as on-the-job trainees' or apprentices where they\w111 
fesist 1?i the planning, lay out, /installation; check out and maintenance * 
of systems in resldentlajj^corgoierclal or .industrial plants* They will " 
have an understanding oTtReruridamenftals of £he NationaV Electrical 
Code regulations related to wiring Installations,, electrical circuits and 
the measurements of voltage, current^ power and power factor of single 
and polyphase alternating circuits/ Tray Will have a" t^asfc/knowledge of * 
motofr and motor control systems; Industrial electronic control iystems*, 
business procedures, organization, and -practices;' communication skills'; 
a/id -th^ necessary backgound to be able.tS advance "with experience* They 
will also have an understanding of electrical conservation and load t * 
management $s- applied to both residential and Industrial uses* *J 
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ELECTRICAL INSTALLATION AND MAINTENANCE 



SUGGESTED CURRICULUM BYQUARTERS 



s 



Hours Per-Week 



ERIC 



ELC 1112 Direct and Alternating Current 
4 ENG 1101 Reading Improvement 
MAP . 1115 Electrical Mathematics . . 
HU1W ', Applied Science 




SECOND QUARTER * 

r 

ELC 1113 Alternating Current and Direct 
Current Machines and Controls 
OFT TT 10 Bl uepn n t* Readl ng : Bu1 1 ding Trades 
ENG 1102 .Communication skills t * ', 

PHY 1102 Applied Science 



THIRD QUARTER • * , 

ELC 1124 Residential Wiring 

EtN 1118 Industrial Electronics 

PSY- HOI' Human Relations ' 

OFT 11.13 Blueprint, Reading: Electrical 



FOURTH QUARTER ' . 

ELC 1125 Commercial and Industrial Wiring v 

ELN 1119 Industrial Electronics 

BUS 1103 Small Business Operations/.' 









Quarter 






Clinic/ 


Hours 


Class 


Lab, 






5 


0* 


12 


9 


2 


0 


0 


2 , 


5 


0 


0 


5 




.2 . 


" 0 


4 


rr 




" T7. 


25 
'• 




0 


- 


•9 . 


* 

0 ' * 


0 


3 * * 


"1 


. 3- 


0 


-0 


3 : 


3 


2 » 


0 


4 


TT" 

t * 

, f 


0 

* c 




TT ' 

, * j 


A 

■5 


0 


' . 9 - 


j » 

8 " 


3 


♦0 


. . 6 . 


5 


3 






. 3* 


0 


i 




1* 


11 




* 


T7 


* 

5 


0 


- .12 


9 




0 ' 


i 6 * 


5 




' 0 


■ 0, • 


. 3 




~0~ 


rs 


"IT, 
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. TASKS 

ELECTRICAL INSTALLATION AND MAINTENANCE ' 
SERVICE ENTRANCES" • * 

- A-U:^ Install service usin^ metallic conduit and wire, 

A-12: Install service usingnon-metallic service entrance cable* 
A-13: Install service Using non-metallic conduit and wire* 

; FEEDERS 1 ■ ? ' ' \ 

B-14: Install feeders using metallic conduit and winel 

3-15: Install feeders using non-hetallic conduit and wiref 

B-16: Install feeders using non-metallfc cable* 

PANELBOARDS AND SWITCHBOARDS 

C-17: Install panelboards and switchboards/ 

* * 

DUCT SYSTEMS, \ 

* D-18:. Install bus duct .systems* 

D-19: ■ Install underfloor duct system, 
'* *. \ - 
GROUNOING t : , 

E-20: Ground nbn-metalfac conduit raceway systems* 

. ^ E-21: Ground devices* fixtures and equipment* 

E-22: Ground transformers. * 

BRANCH CIRCUITS * ' ' \ ' 

F-23r Install branch circuit using- metallic conduit and wire* 

.. F^-24: Install branch circuit using non-m$ta31ic conduit and wire, 

F-25: Install branch circuit using noni-metallic cable* 

- , h ■ » 

. F-26: Install local control switches and^plates* " 1 

** * < . , 

f-27: Install receptacles- and plates* , ■ ' . , 

* ^ \ 

F-28: Install fixtures and lamps. . . ' ' 

" F-29J . Ihstalr 6otside.. lighting.. 

LOW VOLTAGE CONTROL SYSTEMS ' ' ■ 

, G-30; IrfstaM low voltage, control system. 

■ ■■ *'.'*' 
"SIGNAL- SYSTEMS * ■ " '" 

H-3t: InstalTslgrtal 'systems. • „ : , ' * > 

TRANSFORMERS -7 
,1*32; Install transformer*,, * 

electkic Seating ^ " ' - - < . 

J-33: Install electric heaters* 1 

* * . t - * 

J-34: Install eTectric heat cables and mats* 

■ ■ "****' 

* 

+ m * 
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MOTORS AND CONTROLS . 

K-35: Make motor loa<i calculations for single and three phase 

AC motors, DC motors. 

t* 

K-36: Install starters, controllers, disconnects and individual 
overcurreht devices. # 

K-37: Install mptors, * * < 

K-38: Install relays, timing devices and other auxiliary pilot 
devices, 

'MAINTENANCE ' ' * 

^ L-39: Perfonn maintenance on panelboards and switchboards* 

L-4(fc Perform maintenance of motor controllers and operator 
control switches; * * - 

- 1^-41 : Perfonn maintenance on singleyphase and three phase motors* 

L-42: Perform maintenance on transformers - single phase and three 
phase. \ 

L-43: Perfonn maintenance on load management controllers* 
L-44; Perform maintenance on grounding systems. 
L-^sr^Perfonn maintenance on electronic devices. ( 
1-46": Perform maintenance on lighting fixtures* 
L-47:^ Maintenance on^ DC machine* 

HAZARDOUS LOCATIONS • % * 

M-tfB: Make installations^ hazardous locations. 

LOAD CALCULATIONS » - * 

N-49: Make load calculations for residential* 

N-50; Make load calculations for commercial* 

N-51: *Make load calculations far industrial* ■ 

BLUEPRINT READING AND ESTIMATING \ 

0-52; Readfcluepririts to determine style, shap^, location, 
and dimensions of stricture* 

0-53; Read and Interprets specifications. 

'0-54; Marke "sketches* and layouts from descriptive instructions, 
drawings, and/or from measurements of existing structures. 

0-55: Read blueprints and^speci ficatiork to determine 
electrical installations to be made in structure* 



atio£s t 



\ 



Bo 



V 



ERIC 
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0-56; Estimate tyw and quantity of material needed for a * 
-given electrical system. ' . 

0-57: Estimate, labor requirements for Installation of a. 
£iver\ electrical system. 

REHABILITATION* WORK AND ADDING CIRCUITS 

P-58:~ "Make modifications and extensions to existing 
circuits, * ' • 

SPECIAL OCCUPANCIES AND EQUIPMENT " , % 

Q-S9j Install electrical equipm^ftand" circuits" for special 
occupancy areas and equipment. ; 1 - 
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y . A-ELC 1112 DTCECT AND ALTERNATING CURRENT, 

' v ' . Quarter 
" * " ' -. Class Lab Cl/Shop Hours 

\^ - ■ Hours Hours Hours Credit 

• Course 'Description " .. -,. - 5 0 ' 12 9 

ft Sttrdy^bf the electricVl.'strxicture,of matter and electron theory; the h 
relationship between voltage; Gurrent, and resistancgrin series, parallel, 
jarrd' series-parallel circuits. , An -analysis c£f direct" current^! rcu its by 
Ohm's- Law^and Kirchhoff's Law, Astudy.of the sources of direct current 
voltage potentials'. Fundamental concepts of alternating current flow, 
fteactanee,' i(npedahte,\phase angle, . power, and resonance.. Analysis of 
alternating current cfrcu-its. - 

Prerequisite: None. ^ V *" ^ * S * 

Tastts *~ ' - v v / / 

The following ta^ks ar^ introduced in -this cour$e*and a^ continued in 
additional courses. W 

■E-21 - Ground 'devices, fixtures ^|>d equipment 

- ' ' * - : L v - 
F-=26 IniialT .local* cMtror : wf^hes'a^'pVates « 

F-27 , / Install receptaclei antf'plates 




- • / ENG 1101 READING IMPROVEMENT 1 

Course Description * ' 

A concentrated effort to improve. thd student's ability to comprehend what 
he reads by training him to r^ad more, rapidly and accurately^ Special 
machines are used for class drHH to broaden the span of recognition* to 
increase eye coordination and^orfc grotfp recognition* and to ttain for 
comprehensiort in larger units, Reading faults of the individual are 
analyzed for improvement* and principles of vocabulary building are" 
stressed, < * 

Prerequisite: None 

* .. * — * 

Objectives j 

*To broaden and increase the span of recognition through eliminating. common 
reading faults:* and to^develop the reader's understanding and skill in 
techniques for rapid reading and comprehension, 

" 4 , • " Quarter 

Class tab Cl/$hop .Hours w - 

Major Divisions . , " ; * - Hours hours Hours ' Credit 

7~ \ 7T~\ T?T~ $ - 2 

\" I* Introduction , - * , * • ■ 

II; Comnon faults of slow readers* arid their correction 

lit. .Broadening ,the span of recognition 

IV,, Accuracy of interpreting symbol" forms " * L - / 

■ V/ Apprehension and eye-hand coordination 1 r -\ 

/VI, Building word recognition abifity - v .*:.'■ ( ; ■ 

{ ■" ' / „ ' ' '* ' '* ' 

ytl. Numbers arid letters ' '■ '.. 

VIII.' Vocabulary building 1 ' , , . ' ^ . 

IX. Continuing improvement of speed and comprehension . .- 
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MAT 1115 ELECTRICAL MATHEMATICS 



Course Description v / * , 

A study of fundamental concepts of algebra; bajsic operations of'addition, sub- 
trdction, multiplication, and division? solution of first order equations, use 
of letters and signs, grouping, factonthg, exponents, Vatios, and proportions'; H 
-V" solution of equation^, algebraically and graphically; a stucjy of logarithms 
: an*J.ui&e v of tables**, an introduction tcr trigonometric functjpris^and their appli- 
, -cation to right angles; and a studyjof vectors for 4 use in alternating current* 
. ■* * * 

w Prerequisite: None - 

- Objectives * . + . 

Tjo develop an understanding of the fundamentals of algebra and trigonometry 
and their applications "in solving practical, problems in the electrical field, 




Major Djvisiorts/ 



i t Review ^f arithmetic 



% • Quarter 1 

Class 9 Lab ^Cl/Shop Hours 

Hours * Hours " H ours. Credit 

/ 5 ' > 0 0 " ~~T~^ 



x 



I£. Algebraic expressions and ©iterations 
Units {of ^asufeffle^t) and dimensions 




IW. ,Equal;ions*- * * 

V - V. Special products and -factoring 

1 vf . 

VI. „ Algebraic fractions . t 

VII. Fractional equations ■ 

•vfll. Simultaneous equations 

IX r Exponents £nd radicals 

X. Angles 

- . XI. r Trigonometric functions^ ' 
•fa I. , Tabids of .functions , . 

/ XIIJ./, Solution of right triangle^ - 

■'XIV, Periodic functions 

- XV. t) em*nta ry plane vectors * 

-"v ■ . . .. 
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... PHY 1101 APPLIEO SCIENCE .' 

Course Descripti o n ... " 

An introduction .to physical principles and„tfte^r application' in industry. 
Topics in this course include measurement; properties of solids, liquids', 
' and gases; and basic electrical^principles. 

Prerequisite: None 



Qbjecti v6s '* ; . * 1 . 

Tt> develop an understanding of the phvsicaj principles including the 
states and 'characteristics of matter, "measurement-and'a^lications? of 
those principles^/ * , ' ; , •* - 4 



Major OivisionV 



L types of tneasufement* 



* " \ Quarter 
pass : Lab Cl/Shop .Hours 
, Hours * H ours Hours * ^Credit 



< 



*IK ^vetdpnten^aftd 'tis.e-of the ."scientific method'.' 

IVV ' -&t-iif ..'Vt'du^ds gases. V" ■ 
V . '■ Jype< pf ?^ergy ; . r ; V — 
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ELG 1113 ALTERNATING CURRENT AND DIRECT CURREtg, MACHINES AND CONTROLS 



■Class 
Hours 



Lab , 
Hours 



7z 



Cl/Shop 
Hourj 

12 



Quarter 

Hours 

Credit 



Course Description 

Provides fundamental concepts in single ajid polyphase alternating current 
circuits* voltage*, currents* power measurements* transformers* and motors* 
Instruction^ the use of electrical test iratruments in^circuit analysis* 
The basic concepts of AC and DC machines ana simple System controls* An 
introduction to the type control used: in small appliances such as thermostats^ 
timers* or sequencing switches* „ ■ ' 



Prerequisites,: ELC 1112, MAT 1115 
Tasks 



The following- tasks are introckiced 1n this course^and are continued i.n 
additional courses. " ' ^ 

Install feeders' using metallic conduit and wire 




B-14 
B-15 
B-16 
C-17 
, E 7 20 
E-22 

0 

F-24 




Install feeders using non-metallic conduit and wire 

■ * + , 

Install' feeders using, non-metallic cable 
Install panelt^ards ajpd switchboards 
Ground noti-metalllc conduit raceway systems 
Ground transformers ■ 4 \ 

fnstailtbranch circ(ii^ metallic con<llit # and^wli 
Install branch clrcult^jsjjj^ and wire 

Install brdnch circuit using -non-metallic cable 
Install low*voltage fcorrtrol system 
install sign*! system* ^ w y 



ire 



- r — 



Make motor, Itiad calculations for single and three phase 
AC mqtor$/D'C motors \ m * . 

_ install ^Urtersi "controllers* disconnects and Individual 
^ overcurrea^-.devices ■ 

"^Inst^/imitorS ' " ^ t . 

_ "Install^re^ys* timing "devices and other auxiliary pilot 
Vdeyices *v " ' ■ " 4 " - * 
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L-39 
L-40 

L-41 
L-42 

L-43 
L r 44 
0-56 

0-57 



Perform maintenance on* panelboards and switchboards 

Perform maintenance of motor controllers and operator' 
control switches . • , * 

perform, maintenance on single phase- and three phase motors 

Perform maintenance/on transfprmers - si phase and 
three phase % / 

• ; * > ^ . 

Performiiaintenance on load managemeriE^ontrollers 



Perform maintenance on grounding systems ; 

Estimate type and quantity of material needed for a given 
electrical system* 



Estimate laborj^&quirements for installation cff a given 
electrical system, 

1 The following tasks were introduced and tagght in previous courses and wilTY 
be , taught in this and other courses* / * % / 

* Ground devices^ fixtures *nd equipment t > t \ 

Install lock 



E-21 

• F-26-' 
F-27 



1 control switches and plates 



Install receptacles and plates 



e 



, 4 , W 

DFT 11*10 BLUEPRINT READING:. BUILDING TRADES 



Course Description 

Principles of interpreting Wuep^itats dnd trade specifications common to the 
building trades. Development of proficiency in making three view and pictorial 
sketches, - ' , ^ 1 x 

Prerequisite: I None * * 
Objectives 

To develop an understanding of the types of information presented on trade 
blueprints and to develop skill in interpretation of trade blueprints. To 
develop an ability to express ideas graphically using freehand sketches. 



Major Divisions ' 



Class ' Lab 
Hou rs Hours Hours 
0 0 



Quarter 
Cl/Shop Hours 



Credit 
1 



) -V 




I. Introduction to blueprint. reading 
II. Shape description method in drawings 
III. Representative of din*nsiojis^n<HFfn"ish 
IV. PUtoriaJj^aw+ftg^'"'^ 

orking drawings:, procedures and techniques 
Tasks ' 



The following tasks are introduced in^this course and, are continued 
in additional' courses : ^ * 



0^52 
0-53, 



( 



Itead'bTueprints to determine style, shape, 
location* and dimensions of structure- 

Read and interpret specifications 

Make sketches arid layouts from descriptive 
instructions, drawings, and/or from measurements 
of existing structures * 

.:/"•« ' 
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ENG 1102 COMMUNICATION SKILLS 



Co urse Description 



fcslgae'd to pr6*te effective .o-uolcatior, througft^offect Uoguage usage 
in speaking attd writing. 

^ prerequisite: ENG 1101 

flb'jectives , * 

To deve^op^^ebim, to .^"^.STt^^S ^ 

' N ^^o?c^W"wo:r5^,ei 5 pert ? ? n r n g * M ,. , 

^ • ' Quarter 

Class Lab * Cl/Shop Hours 

Hours Hours Hours ,. Credit 

"1~ "T~ 0 3 



Ma jor Divisio ns' 



I. Sentence structure 

Written expression. * 
III. Talking and listening 
IV. The report form 



\ 



94. 



A3 A/ I** 




/ - A 

* — 

p}ff 1102 APPLIED SCIENCE 



Course Description 



•The second in a series of two cpurses of, applied physical principles. 
Topics Introduced in this course are hea*t and thermometry, and 
principles of force,' motionV_work, ! energy, and power. 

Prerequisite: PHY.llbl • ■ ^ ' * i 

Objectives ■ 

To develop an urraerstandtng of the' scientific concepts basic to heat and 
Its conversion to work and to be able.to<tmake practical applications o,f 
*the concepts basic to machines and mechanisms. ; * 4 

. . ." J Quarter 

• Class Cl/Shop v Hours, 

Major Divisions . . , Hours Hours Hours Credit 

<* . <- ■ - 3 2 0 " .4 

L Hefct andr thermometry * 

II* Thermal* expansion v ^ ' 

J III. Cfjange of phase V • • * * * 

. IV.-" Transfer of heat . • *. 

V. Heat and work * . - t 

, VI* (toifmon, industrial engines ' j 

VII, Physical concepts applicable to machines and mechanisms 

VII I * . Energy arcd work . , 

IX, V Simple jnachlnes , ■* - 

* * * 

X* Screw thread ~ K *~ 9 



Xtl. Vli 



XK Gear trai'ns, simple and compound * * 

>1mple and compound machines* / 

XIII/ >techanical power transmission and effects of friction ajid 
lubrication, ^ 




ELC 1124 RESIDENTIAL WIRI 




\ ■ - * * . v Quarter 9 

Class * Lab ^Cl/Shop/ Hours 
Hours ■ Hours Hours . Credit^ 



- Course Description 5 0 \ 9" '8 

RrovideMnslruction, and application in the fundamentals of blueprint 
reading, planning, lay out, and installation x>f wiring in residential ■ 
v Lapp1ications*stfcli as services 1 ; switcKooards, lighting, fusing, ltfire sizes, 
■;H)rinch Circuits, conduits, National Electrical Code regulations^ in actual 

- building mock-ups 1 * , * 

Prerequisites: - ELC 1113, DFT 1110 \ ^ 
Tasks ^ * . , 1 * ? . 



-The foTlowing^fcsks are introduced in this course v$,itb development of 
basic competen<Sio perform fchose tarsks completed in this course, , 



-49 Make load calculations for residential 



The following tasks are Introduced in Wiis^course and are continued in 
additional courses, , ^ ? 



* fall instil servite using metallic .conduit and wire 

A-12 Install service using non-metallic service erttrance~cabl 

A-13 Install service using- npn-metallic conduit and wire.^ 

* , * * * 
, F-28 Install fixtures and temps 

<■ , ' • • ' 

* F-29 •- Install outside lighting f 

f)-33" ' Install 'electric heaters ' *, 

f 4.-34 Unstall electric h,eat catties, and mats - r L / 

L-46 ' 9' * PeYfonn maintenance on lighting fixtures ' 

, - ■ - - - " * * r 

M-48 ^ake installations. in hazardous locations '-, 

^ - ■ ; • * . . . .>-'- 

P-54,' " Make modifications' and extensions to existing circuits 1 



1-55- ' • 



• Q-55 • InsiaTl electrical eqpjpifleaKami circuits for special 

occupancy areas and equipment. . „ - ' <•'.•'. 

the following tasks .were iifooduced and" taught .in previous courses .and will 
be taught In th.is and other courses. ' . • ■"' ' : 



B-14- . tystaTl feeders' using metallic. conduit and .wire 



B-15 ^ Install feeders using nprf-metallic conduit and wire 

B-16 Install feeders using non-metallic cable 

G-17 . ^ Ipstal 1, panelboards and switchboards 

, E-20 Grouncf jion-metallic ^or^duit .raceway systems* 

E-21 Ground devices/ fixtures and equipment 

E-22 * Ground transformers / 

" F-23 Install branch circuit using metallicconduit and wire 

* F-24 " Install branch circuit using non-jnetallit conduit and wire 

F-25 Install branch circuit using non-metallic cable 

F-26 Install local control switches and plates , 

F-27 Install receptacles and plates 

• - ' ■ \ 

G-30 Install low voltage control system ' + \ f 

, H-31 Install signal systems *" ■ l - 

K-36 Install starters* controllers* disconnects and individual , 

, overcurrent devices v 

K-38 ' ^ Install relays* timing devices and other auxiliary pilot- 
, "devices - m ^ 

L-39 Perform maintenance on panelboards and switchboards " 

L-40 Perform maintenance of motor controllers and operator 

control switches > ^ 

L-41 . Perform maintenance on single phase and three phase motors 

L-44 Perform maintenance on grounding systems L 

0-56 ^Estimate type- and quantity of material 'needed for a given 

electrical system ' * ^ * 

0-57 , Estimate labor requirements for installation of a given 

- electrical system ; * * *, 



* EL*N 1118 < INDUSTRIAL; ELECTRONICS 



4 ■ * . .Quarter,. 

,GJass< /|n$b \ ■ CVShop ,Hotir$v 
Hours* - - Hours . Hour£ * Credit. 



Course Description ;/ ' '? . / 3 " V 0\ ■ . 6 " : 5 - "."m 

- ■ " . -* ■* * »„- ■ 

Basic theory* operating /characteristics* and'«applicationof solid-state * 
electronic theory use i|i circuit #VotectiVe devices* >£pntro,l circuits, suph 
as- relays »■ llinH switches; sensing devices*and*an understanding- of basic ) 
elfcctro-mechanlcaT logic* Oisasiwble\ replace parts ^and -reassemble aiT r ' 
types*' of electro-mechanical devices^-* / 



Prerequisite: ELC 1113' 

- . ' * \ t * • . . <■ 

Tasks • , 1 f -r* ■ - " - * : ! . •' ■' ' 

The following tas^s are introducted in this- cqurse and are continued . in ■ 

.additional courses*-; - - • ' " v 



^ +; 1-45 



^P'erform maintenance* on electronic devices 



The following tasks wefte' introduced and taught in previous^cours^s ? and will* - 
be taught tn this and'other courses. ». . 

. / ■ * 

K-36 Install starters* controllers* disconnects and* individual 

overcurrent devices / fc y * 



0.- 



}39 



4 



\ ■-. \ ' PSY 1101 ' HUMAN RELATIONS . ' .■< '* 

1 ^ * L u* ' ■ . * * 

* * * • L * , 

"1- L a - ' * 

Course tfescriptiy rr ' " * - * 

■Astudy pf^'b^s'ic 'orioclples rofTtjuman behavior, P The problems- of the individual 
are studied in relation to'socipty, group'membershlp,' and relationships within 
u the, Work situation^ * " , v " 

*T?rerequisite; r .vNo"ne\ , : * */ 

1 - . - . \ • • * ' 

-. Objective s • , v/ ■*:^ f . V 

^develop an" understanding of the principles of human tjqjiavior as applied to 
. Interpersonal relationships'. on ttfa job* and as applied to -the total behavior of 
an 1 individual/ v. *..*V- ' -I <> " 

to gain the ability to/ evaluate -oneself 'and carry out a program of self 
improvement, *- V : , * . I 

- f "\ ' . \ ' r Quarter 

. ; \ a Class ^ Lab Cl/Shop Hours 4 

Major Di visions \ Hours Hours ^ Hours Credit 4 ■ 

\ ~T~ 0 0' 3 . " . 

* ^ . - 

L Understanding the meaning of K human relations" and "personality" 

^ . \ . , < — 
II, Identifying and understanding the sources of problems in human 
relations \ * . 

\ " * " ' 

111^ .Human relations and qjrgant^ation \ 1 

- . • \ 

l - IV,. Speech -and ta conversation \ 
V* Physical elements of speech \ 



VI* Effective speech 

VII* Intelligent behavior * 

^ / - ? " ■ 
* II* ^Motives and emotions 

IX* Emotional conflict and adjustment 

X- The search for aUiustiitent . 

; XI* Bj"oacteniT)g jfour interests 
i » ■ - 

•XII,; Good health and posture 



, PSY-1101. 

XIII^^Good grooming andldress 

XlV, Good manners U ; . 

XV, Effective personality ' * • v 

XV l\ Role of management in promoting desirable Working relations. 
XVII/ Suggested problems! inhuman relations, \ > i 




100 
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* \ DFT 1113 BLUEPRINT READING-: ELECTRICAL 

Quarter 

Class Lab Cl/Shop HouK^ * 
Hours Hours Hours Credit 

Course Description 0 0 3 - 1 

Interpretation of schematics* diagrams and blueprints applicable to 
electrical installations with emphasis on electrical plans for doijiestic 
and connmercial buildings* Sketching. schematics, diagrams, and electrica 
plans .for electrical installations using appropriate symbols and notes 
according to the applicable codes will be*a part of this course. 

Prerequisite: DFT 1110 

Taslcs 

The following tasks are Introduced in this course and are continued 
in additional courses. ■ v 

* r . < 

N-50 Make load calculations for commercial 

N-51 Make- load calculations for industrial i% 

The following tasks were introduced and taught 1n previous courses 
and will be taught in this and other courses* 

N~49 Make load calculations for residential 

0-52 Read blueprints to determinfe style, shape, 

location, and dimensions of structure 

0-53 Read and interpret specifications 

0-54 Make sketches and layouts from descriptive 

- instructions* drawing* and/or from 
measurements of existing structures 

0-56 Estimate type and quantity of material 

needed for a given electrical system 

0-57 * Estimate labor requirements for 

Installation of a given electrical system 



ERIC 



v 

ELC 1125 COMMERCIAL, AND INDUSTRIAL WIRING 



Quarter 

Class Lab Cl/Shop Hcyirs 
Hours - Hours Hours ' Credit 



\ 



Course, Description * 5 0 -12 9 

Lay out* planning* and installation of wiring systems In commercial and 
industrial 'complexes* with emphasis^ upon blueprint reading and symbols* 
the related National Electrical Codes* and the application of the 
"fundamentals to practical experience in wiring* conduit preparation* and 
installation of simple systems* Causes of electrical energy waste and , 
methods to improve operating efficiency* * 

Prerequisites: ELN "1118* ELC *lf24 

-Tasks { ( 

The foflowtng tasks are introduced fin this course, with development of 

basic, competency to perfQrm those tfasks compjeted in this course,; 

1-32 - Install transformers 



L-47 Maintenance on IDC machine 

The following tasks were introduced and. taught in previous* courses* 1 and 
development of the^basic competency to perform these tasks will be completed 
in this course* ' 

A-ll Install service using metallic conduit and wi,re 

A-12 Install service using non^metallic service entrance cable 

A*l? Install servjix513^it^non-metal^ conduit and wire 

8-14 Install feeders using metallic conduitand wire v 

8-15 Install feeders using non-metallic conduit and wire 

8*16 Install feeders using non-metallic cable' 

17 Install panelboards and switchboards 

1 

D-18 Install bus duct systems 

D-19 Install ur^Jerfloor duct system 

E-20 Ground noif*metallic conduit raceway systems 



102 



E-21 
E-22 
F-23 
F-24 
F-2<f 
F-26 
F-27 
F-28 
F-29 



Ground devices, .fixtdtres arid equipmen-t 





- G-30' 




r . H-31 




J-33* 




J-34' . 


it 




jL 

( 






+ 


r 


- K-37 . 




- -^K-38 - 


, 1 
i 


\ L-39 • 




L-40 




,U41 




t>42 - 

1 I 




r 

L 




li-43 

i- 




r 

. X-44 


< ■ * ». 
J ' 


■ L-45 










ERIC 





Grounq transfonners 

Install branch eircjfit using tetanic conduit and* wire 
.Install branch cirduit using non-metallic conduit and wire 

A * I * . ^ ' 

Install branch circuit usamg non-metallic v cable 
Install l^cal control switches and plates 
Install receptacj&s and plates + 
Install fixtures/fand lamps - . 

InstaTl out^idfehighting * 

Install low ^ol tage 4 control systerft • ^ ] 

Install /signal /systems *■ 

Install elec^Mc": heaters , . , % " 1 ' 

Install, electee he*t cables and mats ^ ■ 

Make motor. load calculations foV single and three phase ; 
AC motors; Dq/fliotors 4 ' 



Install starrets, controllers, disconnects and igdividuaV 
'overcurrertt pevices ■'" * " ^ . . > 

InstalT motor's ■ 

y- , z ' p ■ v-- . ■ ' ■ ^ ' ^ 
Install/ relpys^ timing"3evices and Other auxiliary; pilot 
device? 

Perform maintenance ojv, panelboards;; and, switchboard^ *V 

Perform maintenance of motor controllers and operator- 
<ftijtrol swfltches ' - . j ' * , 4 - 

Perform 1 maintehance- on single phase, and thi^efe phase motor* 

^Perform maintenance on transfornfl&ns ^ singlg phase and 
three* phase .* ^ '\ = . ' 

. Perf om] maintenance on *load m^nagSnenfe- controllers * - 

Perform nfeifftenance on grounding systems 



Perform maintenance on electronic jdevlces 



Pef*fom jpaifltenance on I1^htih9\fixtures^ 



■1 



Make installations in hazardous locations 

Make load calculations for conp^rcfal 

Make load calculations for industrial 

Estimate -type and quantity of material needed 
for a given electrical system 

Estimate labor requirement?' for instal lation of 
given electrical system 1 . m s -^ 

feke modifications and extensions to existing 
circuits - '* J 

Install electrical equipment andcircuits for 
special occupancy areas and equipment 



7 



ELN 1119 INDUSTRIAL ELECTRONICS 



Quarter 

Class Lab * Cl/Shop . H6urs . 
Hours' Hours ' Hours - Credit 

Course Description 3 .0 6'* 5 

Basic industrial electronic-systems, such as motor controls, alarm systems,' 
heating systems and Gontfols, magnetic amplifier controls, welding control; 
systems and other basic solid-state typfifs of systems conmonly found in most 
industries. Energy management 'control systems, ■ , , 

Prerequisite: * ELN 1118 * * ( - , - 

Tasks , * 

The. following tasks were introduced and taught in previous courses,, and 
development of the basic competency to perform these tasks will be completed 
in this course, * * 

- G-30 Install low voltage* control system 

-H r 31' ■ " Install signal systems * 

* K-36 ^ * Install starters, controllers, disconnects 4 and individual 

overcurrent devices x ■ *t 

' -K-38 * ■ InstalTrelays, timing devices and other auxiliary pilot 
devices * 

L-43' Perform maintenance on load management controllers 

^ f * - *■ - , 
L-45 % , fjjerfqrm maintenance on electronic devices 



0 



6? 

V 
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BUS 1103 SMALL BUSINESS OPERATORS 



Course Descript ion , , fc 

An introduction to the business* world, jjrpblfems of small business operation, 
basic business law, business forms and records/ftoancial -problems, ordering., 
and inyenjtorying, layout of equipment and offices, methods of improving 
business, and employer-employee retations- ; , \ 

Prerequisite: - None * 1 / , 



> ^ Objectives . . . # > / 

^ *** * * 

To develop an appreciation and understanding of small business and to develop 

a knowledge "of the^general procedures necessary for small business operations* 



Major Divisions 



1% 



Class 
Hours 



Lab 
H ou rs 

* 0 



C1/Shop 
Hours 



Introduction * ^, 
Problems of small business operation 
Basic business taw ' . ^ 
Busln^s^ forms and records ^ 
Financial problems - - 

Vt^ Loc h ation*problems - - 

VII* Ordering and invjentorying 



IL 

-in. 

~ IV. 

*' V.' 



VIII. Layout 



.DC. 
X. 



Imp'roving your business 



r 



EmpToy£r 7 e!&ploye& relations 



Quarter' 

Hours 

Credit 



4 • v' 

4 V • 



\ 



<3 



1'JG 
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t Appendix A-l 



^ ; i 4 ^ DEPARTMENT OF , * " ^' * . 

* : : : COMMUNITY COLLEGES f - ? " ■ * 

NQRTH CAROLINA STATE '.BOARD OF EDUCATION ./ 

> " : * / ; % RALEIGH 27611 * 

V "September 10, 197fc # ^ C 



TO; , North Carolina Electrical Contractors . 

FROM;- ,Lar^y W t Fuqua, Assistant .Director for 

Vocational arid Apprenticeship ^Programs \>- / 

. SU$feCT: Career Opportunity Survey 

^ ^ ^ % " * - V 

The Program Development Division, Department of Con*nun1ty Colleges, 
1s conductlnfa pro ject to determine the,- competencies required by employers 
1n order>fpr thefr ^employees to be Successful "on the Job/ This project 1s 
designed to; (1) "develop a validated* Ustof tasks performedl>y employees 
1a : a given job; (2) develop from th^' tasks* competencies which are required 
to perform successfully 1n the job;/ (3) develop curriculum guidelines; 
and-(4) v develop and/or , revise curriculum materials based on 'the* guidelines 
_to ,assist educational personnel in providing qualtty occupational education 
programs; ^ * t " ' % •/ " i _ 

The ft^st step 1n this project 1s to determine the employment opportuni 
ties that a/? available to graduates of particular programs, Por the 
Electrical Installation and Maintenance graduate, there 1s. a limited list ' 
of job titles, if you knftw o|£er job titles t'hat ycrtrcbhslder appropriate 
please Hst^them. Your respo^s* tothls'sorvey will contribute to- the 
Identification of jobs that do exist, ' \ I • 

> After you have completed the survey, please return in the stamped, 
self-addressed enyelope by September 21» 1976 « Your>esponses will be 
.compiled with the responses pf other individuals completing the survey, 
with no Individual responses identified, * " . ■ 

I v/111 appreciate your if)art1c1pat1oa and In'vplvement with this project, 

LWF/bc ; ; ■ , . 

Enclosure .* 




Appendix a-2 [■ / 



CAREER OPPORTUNITY SURREY : /■ 




■r- 



The following employment opportunities have. been identified as t + ' \ 
being possible' careers open to individuals in thq ^leebical -Inst a-ltation \ V 
and Maintenance curriculum, Ttjese opportunities may pr* may not exist, \^V / ^ 

n Please indicate yo\jr opinion as^ to whether these tfmfeloyment opportunities* ^ 
do «1st by'cKecking (vO the yes . or no block next to'the career /identified* f 

^Please add additional opportunities tfTat do exists but were bfnjited from ' • „. . 

the careers that are listed, ,\ * ' - r ' V- v *' : 



.A- 



D.O-T. Code* 


Career Opportunity \ ' * 




^»o 


4 Comments/ 


824.281 


Electrician. 




*■* j *' 




829.887 


Electrician Helper 








721 .281 


\ Electric Motor Repairman : 








82*4.281 


^' Electrician^ Apprentice 








821 .131 


Electrician^ Construction 










Foreman 









*Dictionary of Occupational Titles ^ ThiYd Edition, 

ly.9 




... • CAREER OPPORTUNITY SURVEY 
ELECTRICAL IMSTALL^TioN AN0< MAINTENANCE CURRICULUM 
U_ — (Tabulation?) 



y 



;7*fcaVeer Opportunity 



' , ' ■•* * * v ' rt-* 
^ ' 828.281 ' . Electrician %\ ' 


39 






: " v '* • - * .,* " " > ■ * 
. ■ 82-9.887' Electrician Helper . . 




'« T • 




72V. 28]* Electric Motor Repairman. . 


* 

26' 






: > 281 ElectriciariT'Apprentice* 


-37 


\ * 
i * 




8211131/ "Electrician, Construction 
■ 3 * Foreman - ' ' „ 


31 • 

* i 


• • 




-T^ — : r T s 1 — p ; — " — t-; — : — 

" ' ' ' k ETectrf oian, Genera}- * s < * 

* - * ' h 

*. - ; •.'Superintendent . : 


— * — ^— fi - 


**"' 


"1 • 


4 * L J* * * *" * * 

* *' \ ^ectr1cian»-.Controls*Spe f dalist 


*3 \ ; 1 






ElefctHciatt, Appliance Serviceman 




t, • 
r * t 


A.- 


Electrician/ Lineman 


T 

2 






; f ( ■ T j _ ; j 

' tlectricHafl, Estimator 


5 


r 




Electrician, Foreman, Lineman ' 


1" 






Electrician, Control Technician 








1 Bliilding Maintenance * 








; 3 : Electrical Stock Room Clerk 




-t- 




Electrical Stoclc Pricing Clerk 








Electrician, Designer 








Electrician, Buyer 








Electrical Supply Salesman - 








Electrical Contractor * 









^Dictionary of Occupational Titles , Third Edition* 

■ ■ ^ . • 
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V , COMMENTS 

: ^ '". \ . \ ■ ; 

Kour Career. Opportunity Survey fs gj?eat'' We'rje finally getting. around 
to, finding oujt jusfc where'we can pl&ce tfie people going through our % 
Technical Institutes and Community Colleges, t ^ 

> * * * \ 

All regularly in demand.- - * ~ 

I do nivt believe that boys can go to school to learn the Electrical 
Trade without on-the-jjob experience; therefore*, theW B indi(rated jobs- 
do exist* but Qnly persons with on-the-job experience can* qualify. 

Boy5 going to el^ctrlca^l schools can advance faster <*han boys^ wFio 

do not go 'to school s $na«ever they must stlt on the Jb^ttom just like - 

fiveryonfe e^tse. . \ 1 ^ $ >< v l - 



This workshop was presented as ^ part" 'of the^ergy 
" Cbnservat ion Cuvr fcuLum and Short Course Projects 
the Occupational PrQgram Sery^ceVSefejMoQ^ North' 
Carolina department of Community Colleges* ; 



Project d'j recto rV-;* At*, Rt><)e**G* ^OKthmQtim % J^ 
*Cur/i-cuLun Coordinator: Oft, - Lln^ti/, Ctf. FuQtut* 
Project Cobrdihaton, t Ati* Peggtf Mt 6<LtC 



"A 

Sp9r>so'red by th£ North Carolina Department of 
Community Co I -Leges / in cooperat ion i w I th the North 
Carolina Energy ,DIv i s.ion, >wi th funds granted by 
tKe U,S. Department of Energy (DOE) pursuant 'to the 
provisions of the Energy Policy and Conservation 
Act (EPCA) PL 94- 163/ and/or the Energy Conservation 
and' Product/on Act (ECPA) PL 94-385, 
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ELECTRICAL INSTALL AT TOT AND 
' *.**|AI NTENANCE " WORKSHOP 



7- ' OttobdA tl&itO 
WORTH CAR0UNA' STATE UWIVERSITV 



. - -. OCCUPATIONAL PROGRAM SERVICES 
N0RTH;CAR0L1'NA DEPARTMENT OF COMMUJiJ f Y.' s COLLEGES 
. ■ 1 RALEIGH, NORTH CAROL* I NA ' 
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9; 00 
l 9:30 



10:15 



11; 30 



AGENDA 



Registration 



■\ 



Welcome and Introduction 
of Speakers 



Wejc'ome fjfiom the Department Va. H. Jamz* 0u£k 
of Cbmnrtjnity Colleges 

' * v 

Methodology of Task Analysis Jack McKee£ " ' ; 

Review and*Evaluation of * 
Tasks * ' 

IntKodadtLon . *?£$gy Ball 

Individual*; Evaluation 

ViAcui&ictn ^ Moderator: Roge* ;. 

\ G. WoA&tington * ■ 
* ' / Responding Panel : 

' P*, Louy Fuqua 
Jacfe MaKee* 



33:00 



3:30' 
4:00 



Sequ^acing of Tasks 
IntAoducLtion 
So.quo.ndng 
ViAax&bion 



Review and Evaluation 6f 
Additional Tasks ♦ 

ADJOURN . 



Pzggy Ball - 

Moderator: Rogm' 
G, MoAthington 
Responding Panel : 
Va* LcCAAy fuqua 
„ Jocfe'HcKeei 

^RogeA G. (tfM#ujtg£cm 



12:00 
1:30 



2-30 



Lunch v *" - " 

Review and Evaluation of 
Competencies and Criterion 
Measures • j . 

Introduction, > \ / fJ Peggy 



Iwy*v*dua£ Evaluation 



Moderator: R-oge* 

WoAtkingtoh 
Responding Panel : 
Va. LaAAij (t/. fdqua 
Jack Uc&U 




* 2:45 



Coffee Break 



8 
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Appendix G 



BASIC ELECTRICAL EQUIPMENT LIST 
( 16 STUDENTS 



ITEM NO. 



2 
3 




INSTRUMENTS AND METERS ' 

10 . 
10a . 
11 

12^ 

13 . ' - ' 

14 

15 . \ . * 

16 

17 
18 



V 



QUANTITY 
1 

1 



1 

3 



1 
1 

2 
1 
2 
2 
2 
1 

6 
1 

163 



J 



/ 
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DESCRIPTION 

Motor control 
educational trajner 

Basic electricity* 
trainer 

Circuit trainer 
Industrial 

electronic teaching 

El ectrodemonstrator 
set 

.Motor controls 
power transmission 
system 

Lab power panel 

DC motor control 
unit 

AC motor control 
urtit 



DC Millianmeters 

AC* Millianmeters 

AC Ammeter* , 

DC Ahmeters 

Multimeter ■ 

Low-Ohnmeter 

AC Voltmeter 

AC-DC Volt- 
Wattmeter 

Volt-Ammeter 

/"Mi croamp meter 



ITEM NO. 



QUANTITY 



DESCRIPTION 



19 

20, 

21 

22 

23. 
24' 

25 
•26 

27 
; 28 
29 

30 

31 

32 
33 
34. 
35 
36 

37 
38 
39 



pr. 



f 



2 
6 

3 

3 
3 
6 
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Megger tester 

Motor rotation 
" indicator 

Circuit: tester 

nieter, 

* *■ * i. 

\ Phase sequence 
. . me$er , v 

Light meter 

Single 0 frequency « 
1 meter 

Three 0 wattmeter 

k Digital, readout ' 
cTlpori* ammeter 

■/ ^ 

- y/VR meter 

r .Conduit bender * . 

Hydraulic knockout 
^cutter 

^Electrijc 1inesman*s 
safety beli * . v 

linesman 1 s * 
" pole £ltfnt)ers 

\ Transteter checker 

Tube checker 

Strobe light 

Pipe threader set 1 

Heavy T tiuty pipe 
'cutter - < 

Burring reamer 

Pipe 'rajarper 

Folding tripod 
vise . 



40 



Pipe wrench 



ITEM NO , 
"41 t 
42 

43 ' 

44 , 

t 

45 

46 ■! 

. 47 

/48' - 

V 
49 r 

50 

51 

.52 
53 

54 .". 

55 ' 
" 56 

.57 
58 
59 • 
60 

62 
63 
64 
65' 



\ 



QUANTITY 
1 
2 



2 
' 1 
4. 
3- 
8 

1 
6 
2 
2 
1 

6- 
,12 

2. 

2. 
165 



DESCRIPTION 
* Sol Gutter 



Electric hand 
dril ; 



^ Heavy duty soldering 
: gun 



•'■^ B$fh*r drill 
-t\ * ^mpalrt wrench kit 



• " ?" ^° Jig saw 



, Bench grinder 

.Combination blower 
; * & vac system. 



■ fr* Stud punch set 

mrlll, pre&s /' 

• \' v • £lectci-c conduct , 
bender- ^ 



j 1 :*V£S4i|d gun 

r 4 Threading machine 

* . , ■ * 

■ • VT^ rape 4 w'rtidi ;/ 



*K.O,* punch sets 

¥ib'ef«glass step- * 
ladders-. 



: Grea$e gun • 
OTl can \ 
. Chain wrenc 
/"Tace shield 

■ ' ' l 
" Welder': 



Propane torch fc.it 
■ Ships .auger 
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W004 bit set 
'Sf&pTe gun . 



ITEM NO , . QUANTITY • DESCRIPTION . 

66 . - V Compact portable 

* paint sprayer 

'. 6?^, 1 . Skill saw . 

68 ■ * 1 > ' Portable generator 

. 69 ' , 6 Tube cutter * 

70 - 2 * Bearing puller 

71 * , . 1 Tap & die set * 

" • SMALL TOOLS . . • * . 



72., : - ^ 16 ; * Awl . . 

73 ■ 16 Adjustable wpench 



74' >< 2 Allen, wrench set 



£5 - 6 Wood chisel set. 

76 , 16 . * Standard screwdriver 

77y < * - v * ■ 1£ . % PhilJjpS screwdriver 

7& * ■ * , 16*. \ \* Offset. screwdriver . 

79 ' .^16 * Needl6hose pliers,. 

80 ; . 16 < " V^se-gr1p prTiers , 

81 ^ v ' • 16 - Diagonal cutting 



Rir 



pliers 

82 16 ' Side Cutting 

pliers 

83 ' '{ ■> - 16 ■ ■ Tongue -N-Grpove 
- ' i T ' * P 1 i ers 

84 ( ,-" 16 . Tool pouch "/ . 

85 ; * . \ 2 ' Handsaw / 

86 16 1 Electrician's 

- a* , ■ .. : lio ^ fe " 

87. *' - ' 16 \ " Nut drive set 

88 , : 2 "*.'"■ Metal snips 

.166 N 




Tool box w/tray 
Ball pein hammer 

0* ,91 2 - - Chisel and punch kit 

Combination square - 
Cable cutter 
Zig-zag rule 
File * ■ 
Steel bit 

e 




•r\. 




JTEM NO. 


QUANTITY 


■ 89 - 


16, 


'go ' 


'2 


.91 


2 ~ 


92 


2 


' 93 , 


2 


. '94' 


16 


95' 


4. 


96 


4 ' 


97 


4 


98 


1 • 


99 


16 


100 


2 . 


101 


' . 16 


102 


2 


103 


. * 1 4 ' 


104 


8 


105 


1 • 


106 


16 


107. 


' r 


108 ' 


2 


109 


2 



DESCRIPTION 



\§ound f'ih 



Screw jex tractor 
Brace 

Auger bit set 
\Claw hammer 
Expansion bit 
^ , Fish tape 

Wire stfipper - 
'W^od level * 

* 

Fuse puller 

Plastic hammer 

, , '^Crowbar 

Raw hide faced - 
hammer 

110 1 * pocket set 

MOTORS AND CONTROL DEVICES AND RELATED EQUIPMENT / 

111 * 1 AC Manual compensator 

112 '. 16 ' 1 . Electric motor 

Singlje phase split 



& 120 

ERIC j ■ 167 



phase 



. ■ .-, ...... . ■ - 

ITEM .-NO. - 1 ' - \ QUANTITY \ DESCRIPTION ' ■ 

.113 16 / Electric motor, 

■ ' thr6e phase 

114 - *^ ' s ,.'8 ' Magnetic starter 

135 * v , 6 *' tow voltage \ 

v 0ower supply 

116" ' 1 j 6 ^ Instrument storage 

• ' - * base ^ 

117 . . . 8 t AC Magnetic 

' ' . starter, 3 pole 

*' • > ' .1 ' 

118 ■'" .'"8 Pneumatic tiniing' 

119 ' ' * ; ' 78 AC Reversing, ' ...... 

magnetic starter- ■ 

,120 " '*■ r - ; / 8L / AC Magnetic- / - 

' f « contractor,- single - 
phase " 

121 . ' ■ ' 8 - AC Magnetic i 

• , * * " - contractor, three L 



, . . - fj ; v - . , phase 

122 " , * 8 AC Manual drum ; 

v ; . , * , \ switch 

^3 ' ' . " 2 , DC Magnetic 

" ' " ' " - * ~ relay * f - 

* 124 , 1 * ' PP Contactor 

* and starter 

125 .8 ■ , AC Magnetic relay 

126 '32 Standard duty 

. ' * " control station 

127 , ' . . .8 - Repulsion start 

* " * * 

128 ■ ***"'■." 8 Magneti^xstarter 

" « ^> ' ■ 

129 * 4 ' • Current transformer 

121 

_130 ' 8 A .Pneumatic timing 

131 -$ .8 Electronic timing* 

- ' '' relay 



ITEM NO , . , ' / QUANTITY - ./* DESCRIPTION 

DISPLAYS AND MOCK-UPS (TEACHING AIDS) " * . 

132 Assortment 4 of s 
; / buzzers^ bells* 

, r ' transformers, 

133 8 Zero speed switch 

134 * ^ * - ,/ /. Assorted electric 

4 relays* motor start 

" « ers, load centers/ 

- . , circuit breakers 

and contactors 

135, u * * ■ 2 ETectronic switches 

136 ' ' ' ' V . ,/Vise* , . 
* 4 ■ ■ ■ ( 

137 * ^ . " . . 6 ■ ' Workbench * 

138' ' * 2 " ■ Storage cabinet 

139 1 Instructor's bench" 

140 / ' 1 Instrtmjent storage 

* - cabinet ■ 

* * ' . ' * ^* 

141 * , . ' ■- 6 Steel shelving 

- w section 

* * * * * 

V42' . 3 Shop stool 

143 , " ! *■ ■ 16' Shop box 

144 % ' 2 - Pipe^rack 

. r ' 

SPECIAL PURPOSE EQUIPMENT FOR SOLID STATE,' MOTOR CONTROL DEVICES 

-145** . . 3 v ^Power supply ^' 

146* " y ^ r 16, , Output amplifier 

J * '3 Input device, singl 



phase, sine to 

* j ^ , * square wave and 

^ * ^ ■ ... ^ . unit -reset 

. ** 

148^':* ,16 Logic function 



122 



two-2 input "and" 
with standard, arid 
inverted outputs ' 



\ 



ITEM NO ■' QUANTITY . DESCRIPTION 

"149 # 9 Logic function* 

two-3 Input "and" 
; * , . ■ with standard output 

150 6* .LAglc function 

one-6 "input "and" 

* ' , . " • with standard 

output * 



151 \ 18 Logic functions 

\ K * two- 3 input "or" 

with .standatjd output 

r 

152' * 15 - . Logic functions 

✓ two-1 input "not" 

with standard 
output 

153 6 ' * x Logic functions ■ 

. ' /one-3 Input sealed 
. . "and" with standard 

* and Inverted output 

1^4 6 1 Logic functions 

? twO"3 i rrput 

t . . . "and-not" wi.th 

' " , " standard output 

155 r; 9 * Tpglc functions 

one "retentive 
.memory" wrth 

;S* standard and 

, ' ' inverted output 

156 * 9 * Logic functions 

§ ■ , one "off-return 

memory" with 
standard an& 
inverted output 

157 3 " Logic function 

"delay" 004-12- 
sec.) with integral 
■ potentiometer 

158 * , * 3" Logic functions 

'delay" (8-300 



sec) with Integral 
123 potentiometer ^ 



T59 ■ ' * 18 * "Original Input" 

, \r * devices* two 115 

/ ' . * volt 



ITEM NO 



QUANTITY 



DESCRIPTION 
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Power supply 
Incoming AC line 
fitter 



161 



Wire terminal 
package of 500 
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mc 



171 



c 




Appendix D 



SUPPLEMENTARY MATERIALS 



FOR 



ELECTRICAL INSTALLATION ANO MAINTENANCE 
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er|c 



AUDIO-VISUAL TRAINING A^IDS 



The following films are available 'from: g 

, U.S.A.F, Central Audio-Visual Library 
AF Audio-Visual Center 
Norton A*F*B*» California 92409 

*■ 

All Air Force film requests should state that they are for 
professionally interested groups only and for training electrical 
apprentices* * 



TF 6181 Wire Size and Voltage Drop 

TF 1*5163 Squirrel-Cage Rotor Principles 

TF 1-5164 Split-Phase Motor .Principles 

TF 1-4375 Electricity and 'Magnetism - Part III - Voltaic Cell, 

Dry Cell and Storage Battery 
TF 1-4378 Electricity and Magnetism - Part II - OhmU Lav 
TF 1-4514 Radio Technician Training - RCL - (Resistance* Capacitance'* 

Inductance) 

* TF 1-4521. Radio Technician Training - Elementary Electricity 
TF 1-4653 Alternating Current - Part I 
TF 1-4654 Alternating Current - Parte II 

TF 1-5202 v 4tadio Technician Training - .Elementary Electricity - 

\ -Ampere* > Volts, and Ohms 
TF JL-525fta Transistors - P-N Junction Fundamentals 
TF i-52S0b». Transistors - Triode, Fundamentals 
TF l-5250c Transistors - Minority Carriers 

TF l-5250d Transistors - Low Frequency Amplifiers * 
TF l-5250e ^Transistors - High Frequency Operation (Amplifiers eftd 

Oscillators) 
TF l~5250f Transistors - Switching 
"TF l~5250g Transistors - Servicing Techniques 
TF l-5443a Basic Electronics - Inductance in AC Circuits 
TF l-5443b Basic Electronics - Capacitance in AC Circuits 
TF l~5443c Basic Electronics - AC Series Circuits 
TF l-5443d pasic Electronics - AC Parallel Circuits 
TF l-5465a Fundamentals of Radio Troubleshooting - Principal 

Technique 
TF 6080 Motor Control Systems 

TF 6082, Motor Controllers * 



AUDIO-VISUAL TRAINING AIDS 



TOPIC 


MEDIA 

TITLE J FILMSTRIP 


MOVIE 


B/W 


COLOR 


PRICE' 


SOURCE 


Electric Cell 


Electric Cell* The 


X 






X 


4.95 


Jam Handx 


Electric CelV 


Electric Cells and the 
Faraday Laws 




X 




X 


300.00 


Encyclopaedia Brit - 


Electric Cell 


Lead Storage Battery: 
Dry Cell; The 




X 




X 


.300.00 


Encyclopaedia ^Jrit 


Electric Cell 
> 


Story of the Modern Storage 
Battery. The 




X 




X 


Loan 


Serina Press/ 


Electric Circuit, 
" Parallel- 


Series and Parallel Circuits 




' X. 


, X" 




70.00 


Encyclopaedia Brit 


Electric Circuit, 
Series 


.Series and Parallel Circuits 


* 


X, 


X 


1 


70*00 


Encyclopaedia Brit 


Electric Current 

% -\ 


Electricity for Light and 
Heat 


X 






X 


14 .(JO 


t 

Curriculum Mat Corp 


Electric Current 


Static and Current Electricity X 






X 


14,00 


Curriculum Jtfat Corp 


Electric Current 


Alternating Current Theory- 
Lecture 




x 




X 


300.00^ 


Encyclopaedia Brit . 


Electric Current 


Induced Electric Current - 
Lecture 




X 




X 


300,00 


Encyclopaedia Brit # 


Electric Current, 
Measurement 


Electric Current Measurement 


X 


f- 


X 




6,00 


McGraw-Hill 


Electric Current, 
Principle 


- Electric Current Principles 


. x 




X 




6,00 


McGraw-Hill * . 


Electric Generator 


How Electricity 'is Produced 


X 






X 


9 .00 


Soq for Visual Ed 


ElectritfFtfcat 

^> 


Electricity for Light afid 
Heat 


X 






A 


1 U 00 


Cttrr i r'ti 1 tim M^»^ GOTO 


Electric Meter 


Electric Meters 


X 




—r i 


X 


4,95 


Jam Handy 


Electric Motor 


" Electric Motors 


X 






* X 


14,00 


Curriculum Mat Corp 


Electric Motor 


Electric Motors - 


X 






X 


4-95 


Jam Handy 


Electric Motor 


Electric Motors^ Lecture 




x 




X 


300,00 


Encyclopaedia Brit 


Electric Motor 


Study of Motors - Laboratory* 


A 


X 




X 


300,00 


Encyclopaedia Brit- 


- Electric Motor 


"Electric Motors Part I, 

Magnetism and the DC Motor 


X 




X 


K 


♦ 95 


Vocat Agr^c f >^JJrvice 



121 < 






r • 



* 

' TOPIC 


^ MEDIA 

TITLE FILMSTRIPj, 


MOVIE 


•t 

B/W 


I 'COLOR , 


PRICE. 


V 

% . SOURCE 

■ S 


Electric Motor 


Electric Motors Part 2, < 
Induction' and the AC Motor X 




x 4 




.95 


VocaC Agrlc Service 


Electric Motor 


Electric Motors Part *V 
Testing and Identifying 
Leads; Connecting and 
Reversing X* 


• * 
> 


J - * 

X 


* 


1.00 


Vocat Agrie Service 


Electric Motor 

^ 


'Electric Mo tors Part 4, 

Trouble Shooting* X 




X 




1.35 


-Vocat Agric\Service 


Electric Motor 


Electric Motor - Pirfcs 1, & 2 X 




X 


'V 


lpflO 


NASCO* 


Electric Motor, 
Generator 


Principles of Electric 'Motors^ , 
and Generators*^ The < X 






X , 


*■ * 6.00 


Soc for Visual Ed 


Electric Power 


Wires to Our House 0 


X 


t 


X : 


'165,00 


International Film 


Electric Switch 


Learning About Electric v 
Current ^ 


X 


X 


• 


52*50 


Encyclopaedia Brit 


Electrical Circuit 


Electrical Circuits h 'X 






X 


-6.00 


Soc for Visual Ed 


Electricil Circuit 


Electric Circuits ' X 






■-' X 


6,00 


'Popular Science 


Electrical Energy 


Electrical Energy r X, 






x - 


6*00 


Mc In tyre 


Electrical 
Mea surement 


Measurement of Electricity \ 


X- 


x 1 


X . 


130,00 


Coronet Films 


Electrical 

Measurement * - 


* * 
Measurement of Resistance , X 






X 


6*00 


Popular Science 


Electrical Resis- 
tance 


Ohm's Law 


F 

x* 


x' . 


X 


65 *00 


** 

Coronet Films 


Electrical Safety 


Electricity: Principles df 
Safety 


X 


X 


X' , 


* 130 ;oo 


Coronet Films 


r Electrical System 
Checking 


Checking the Electrical \ ' , 
System "\ >'< * 


X 


X 




30.50 


US Natl A-V'Ctr 


Electrical Wiring 


.-Diagraming for Electrical v 

Wiring - X " 


* 


X 




1.48 


NASC0 


Electrical Wiring 
Conduit 


tfasy Does It " v 


X 




i 

X 


LOAN 


Republic Steel 


Electricity 


What is Electricity^ "' X . 






X 


6.00 


Benefic Press a 


Electricity 


Series and Parallel Circuits. 


x- 


X 




120.00 


CENC0 Educ Aids 


Electric Power* 
Space 


Electric Power Generation * 






J_ 


LOAN 


Serina Press" 



ERJC 



12^ 



130 



TOPIC ' ' 


MEDIA 

TITLE FILMSTRIP 


MOVIE 


B/.W 


COLOR 


' PRICE 


SOURCE 


* 

Electricity 


sources ur licc ititi ty 




X - 


X 


X 


120.00 


CENC0 Educ Aids 


Electricity 


Ai ictQa t xng, ten t 


Y 

A , 






'X 


■4.95 


Jam Handy 


Electricity 




Y 
A 






X 


4.95 


Jam Handy 


Electricity 




y 






X 


4.95 


Jam Handy 


Electricity 


Hag A r PI Arfr^fr^ fu /Car 1 ?^ 


x 






X 


52.60 


Jam Handy 


Electricity 


\t\x\- tent fiict ititiiy 


Y 

A 




* 


X 


'4.95 


, Jam Handy 


Electricity 


Licctric \*e±± » i fie 


Y 
A 






X 


4.95 


Jam Haftdy * 


Electricity 


filCttJllW liC LC19 


A 






X 


; 4.95 


Jam Handy 


Electricity 


\ Electric Mot6rs * 


*x 




\ 


X 


4.95 


Jam Handy 


Electricity 


Electromagnet ism 


X 






X 


4.95 


Jam Handy 


Electricity 


Hati AT*A f n T* Tho * 
vCUC LQtUL } J. 11C 


x 






. x. 


4.95 


Jam Handy. 


Electricity 


vlclglle v X SID 


Y 

A 






X 


4.95 


Jam Handy ' 


Electricity 


£ let IXC fiilcv 1 1 1C X 


Y 

A 






X 


4.95 


Jam Handy 


Electricity 


O LUiaXc oa^tcty * X nc 


Y 
A 






X 


4.95 


Jam Handy 


Electricity 


electrons 




X- . 


X 




70.00 


Encyclopaedia .Brit- 


Electricity 


Physics CouVse Unit VI'* 

P 1 or 1 f f p4 f u 4 n/l """^^ 
filet Ltiti t y anu 

Magnet ism 




, X 




• 

X 


5400.00 


* £ 

■ 

Encyclopaedia Belt 


Electricity 


c t jjimi t y veil ^ xne 




X 


'X 




70.00 


•Encyclopaedia ;Brit 


"Electricity 


Amperes, Volts> and Ohms. 




X 


X 




14.25 


US Natl A-V Ctr 


Electricity 


OaSXV ulct 1 1 xcx t y 




X 




X 


LOAN 


Carrier Air Co'ndit 


Electricity 


Basic Electricity 




X 




X 


65.00 


US Natl A-V Ctr 


Electricity 


Basic Electricity:^ AC 
Parallel Circuits 




X ' 


X 




7,75 


•US "Natl A-V Ctr " . 


Electricity 


Basic Electricity; AC 
v , Series Circuits 




X 


X 




7.75 


US Natl" A-V Ctr 


Electricity 


Basic Electricity: 

Capacitance in AC Circuits 




X " 


X . 




%Z5 


US- Natl A-V Ctr 


Electricity ^ 


, Basic Electricity; Induct an £e 
in AC Circuits 


X 


X 




12.50 


US Natl A*-V Ctr ✓ 


Electricity 


Electricity and Magnetism - A 
Pax rtT=" Elements of " 
Electricity' | , 




x ■• 


- X 


^sr 


LpAN 


% . ' 
Serina Press- . 


Electricity" ~ - 


Electricity; The Generator 
and the Motor 




1 X" . 




X 




Universal' Ed' Vis Art 



1 °7 









- MEDIA 

XITLE " ' FILMSTRIP MOVIE 

* 


B/W 


■ COLOR 


PRICE 


SOURCE 


&xec tricity 


** . 
' Elements of Electricity 


X 


X 




', n aa 


US Nstl A-V Ctr H 


Electricity 


Principles of Electricity^ 


X 




X 


195.00 


General Electric 


ueccricicy , 
Current 


Pressure snd Current 


fv x 

X> 




V 


150.00 


Sterling Educ Films 


Lieccricicy 
Generation 


Six Sources pf Electricity 


X 






130. Q0 


Prism productions 


electricity ^ 
Insula tor 


Learning About Electric Cutrent 


X 


X 




52.50 


Encyclopaedia Brit 


- Electricity, 
nagnet ism 


Magnetism 


X 




A 


, 150.00 


Sterling tEduc Films 


^ Electricity, 
Hague ti sm 


Bow Magnets Produce Electricity 


X 






7 . 75 


Uo-Nati a-v <->tr 


Electricity/ 
-Measur emen t 


Electricity: Meaaurement** 


X 


X 


X 


1 A A AA" 
100.00 


Indiana U A— v ctr 


Electricity* 
Physics 


Alternating Current Theory - 

Lecture . * 


X 




X 


300.00 


' Encyclopaedia Brit ' 


Electricity, 
Physics 


Capacitance - Lectur* 


X 




X 


300.00 


Encyclopaedia Brit 


Electricity f 
Physics 


Coulomb's Law - Electrostatics 
Lecture 


X 


f 


• 'X 


300.00- 


Encyclopaedia Brit- 


Electricity* > H 
Physics 


Coulomb's Law - Magnetism - . / 
Laboratory . " & 


X' 




X 


300.00 


Encyclopaedia Brit * 


Electricity* 
Physics ' 


Effects of Electric Currents - , • 
Lecture 


~ ■ 

. X 




X 


' 300.00 


Encyclopaedia Brit - 


Electricity* 
Physics 


Electric Field and .Potential - 
Lecture* The 


X 




X 


'300.00 


Encyclopaedia Brit 


Electricity* 
Physics 


. * Electric Motors - * 
; Lecture v * : * 


X 




X 


300*00 


Encyclopaedia ferit 


.Electricity* 
Physics 


" Electrical Equivalent of * . 
Heat"- Laboratory 


■ x . 




X 


300.00 


Encyclopaedia Brit 


Electricity, 
Physics^ 


Electricity* at Rest - 
Lecturfe / 


X . 




x 


300.00 


Encyclopaedia Brit 



ERIC 



133 



134 



TOPIC 


MEDIA 

TITLE ~ FILMSTRIP MOVIE - B/W 


COLOR 


(RICE 


SOURCE 


• Electricity, 
rnysics 


Electricity in Motion - 
Lecture 


X 


X 


300*00 


Encyclopaedia Brit 


Electricity, 


Electromotive Force of a 
Battery Cell-Laboratory * 


X 


X 


300.00 


Encyclopaedia Brit 


Electricity, 


Induced Electric Current - 
Lecture 


X 


• X 


300*00 


Encyclopaedia Brit 


Electricity^ 
; Phvsics 


Magnetic Fields - 
Lecture 


X 


X 


300.00 


Encyclopaedia Brit 


. Electricity 
Physics 


Magnetic Induction <- 
Lecture" t 


X 


X 


30&.00 


Encyclopaedia Brit 


Electricity, 
* Phvsics - *' 


MaRnetism - Lecture 




x 


300 00 


Encyclopaedia Brit 


Electricity , * 
Phvsics 


* 

Ohm's Law - Lecture * * 


X L 


x 


300*00 


Encyclopaedia Brit 


Electricity , 
Physics 


Parallel Circuits - Lecture 


X 


x 


3QQ<00 


Encyclopaedia Brit 


* Electricity , ' * 
Physics 


Parallel Resistances - 
Laboratory ; 


X 


X 


300.00 


Encyclopaedia Brit 


Electricity , 
Phvsic s 


Potential Divider - ^Laboratory, - 

The % * N '* 1* 


X 


x 


4 300.00 


V 1 

Encyclopaedia Br it 


Electricity, 
Phvsics * 


Series Circuits - Laboratory 


X 


'X ' 


300,00 


Encyclopaedia Brit 


Electricity , , 
' Physics 


Study of. Motors * Laboratory 


X 


X 


'300*00 


Encyclopaedia Brit 


Electricity r ; 
Phvsics * 


* *■ 

. Traftsformers ^ Lecture 


X 


X 


300,00 


Encyclopaedia Brit 


Electticity , 
Phyaics 


Transformer - Laboratory^ 


A 


X 


30Q*00 


Encyclopaedia Brit 

d. X. 


Electricity , . 
' Phvsic* 


Wheatstone Bridge -„ - ^ 
Laboratory ^ * 


X 


' X 


300*00 


Encyclopaedia Brit 


Electricity, 
Source ' 


Electrical Sourc** 




X 


^50.00 


Sterling Educ Films 


Electricity, . 
Static 


Fundamentals of Electricity 


X 


X 


150.00 


** 

Sterling Educ Films 






* 


MEDIA 














* TOPIC 


TITLE \^ ' 


FXLMSTRXP MdVIE 


B/W 


■COLOR 


PRICE 


SOURCE 




Electricity , 

XCaCIlXIlK 


A, C, and D* C 
venerators 


X * 




V 

. A 




3 00 

mJ * W 


%jTkt\o Primal \ A 0 




ElectHcity, .-: 


A* C; Voltmeters and * 
■ iunmccers 


X 




* A 




\ on 






Electricity, 


Condensers and Choke 


X * 


f 


x 

A 




3.00 


&Ljr\i\o PI 1 ma 1 1 

wUllg £ XXUIQXXUC 




Electricity, 


D/C* V61tmetersU»nd 

AiUUie tct 8 V - _ * 


X 




x 

A 




3 00 

mJ fa W 


Lone Pi 1ms lido 

£ XXUIQXXUC 




* Electricity, 

x cab 2*1 1]£ 


LI CC (* Lr-X Vi ^ ty 


X 


1 — — 

.' 


x 

A 




20 00 


Lone F i lma 1 id e 




Electricity, 


blCL t# L XL> X Jr *» \t nu If Id 


X 




x 




3 t 00 


— e 

T.AJio p i lm c 1 id p 

UVUK X XXHI y X AU C 




Electricity, 

Tjk J sir*K'f itO' T 
x cacniu^ 


no to LQ 


X 




A 




3 00 


Lone Filmslide 




Electricity, 

xcacnxuK 


ties is Couice 


XX " 




x 

A 






T jrtfie? Pi 1m si i^P 
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Benefit Press 

10300 W Roosevelt Rd. 

Wastchtster, 111. 60153 

Carrier Air Conditioning Company 
Carrier Parkway 
Syracuse, N. Y. 13201 

CENCO Educational Aids 
2600 S. Kostner Avenue 
Chicago, 111. 60623 



Coronet Films 
65 E. South Water St. 
Chicago, 111. 60601 



Curriculum Materials Corporation 
\ 1319 Vine Street 

Philadelphia, Pa. 19107 

Encyclopaedia Britannica Educ. Corp. 
425 North Michigan Avenue 
Chicago, 111. 60611 

General Electric Educational' Fi^ps 
60 Washington Ave* * 
Schenectady, N* Y, 12305 

Indiana University Audio-Visual Center 
Field Services Department 
Bloomington, Ind* 47401 

International Film Bureau, Inc.* 
332 South Michigan Avenue 
Chicago, 111, 60604 

Jam Handy School Service, Inc* 
2781 East Grand Blvd* 
.Detroit, Michigan 48211 

* Long Filmslide Service 
7505 Fairmont, Avenue 
El Cerrito, Calif* 94530* 

McGraw-Hill Book Company 
330 We*t 42nd Street 
New York, N, Y, 10036 



Mclntyrfe Educational Materials, LTD 
3333 Metropolitan Blvd. Eas^ 
Montreal* 455, P,Q, , Canada 

NASCO, ^ 
Fort Atkinson 
Wisconsin 53538 

"* * 

.Popular Science Publishing Company," 
Inc * 

Audio-Visual Division 
355 Lexington Avenue 
New York, N, Y, 10017- 

Prism Productions, Inc. 

220 East 23rd Street % 
New York, N, Y, 10010 

public Steel Corporation 
l£j& Republic Building 
Cleveland, Ohio 

ierina Fresjs 
70 Kennedy Street 
Alexandria, Va, 22305 \ 

"Society for Visual Education, Inc. ' 
1345 biversay Parkway 
Chicago, 111. 60614 

Sterling Educational Films 
241 East 34th Street 
New York, N, Y* 10016 

United States National Audio-Visual 
Center 

^National Archives and. Records Service 
Washington*, D. C, 20409 1 1 

Universal Educational and Visual Arts 

221 Park Avenue South 
New York, N, Y. 100p3 

Vocational Agricultural Service 
University of Illinois 
434 Mupford Hall 
Urbana, 111* 61801 * 
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Appendix E 



DEFINITION OF TERMS 



For the purpose of clarifying the meanings of specific terms in 
this manual, the following words are defined. 

Articulation - interrelation of different levels of education for 
ensuring continuous advancement in learning: 

Associate in Applied Science. Degree - the award given for the 
successful complete on, of a technical'edufation ^curriculum, 

* 

1 Attitude - mepAal position, a feeling or an emotion toward a face 
of state; a predisposition to act in a certain way; a state of readf) 
ness that influences a person to act in a given manned ; 

Competency - sufficient judgement, skill and knowledge to perform 
a particular task. 

Competency- Based Education - the educational process that specifies 
learning goals in measurable terms and requires that the learner - 
achieve observable behavior changes in knowledge, skill and/or attitude 
to demonstrate competency before proceeding to more complex goals. 

Competency- Based Instruction - the sequencing and modularization of 
curriculum Into small, manageable units of instruction. The 1 key 
concept is the student's ability to perform onj each segment of the 
curriculum, * 

Criterion Measure ^ a statement of thfe predetermined standard to 

which an employee can perform* or must be able to perform, a given task* 

The criterion measures are those conditions used in evaluating job 

performance and th* performance of the completed function* 

• •• 

- Curriculum -*a course or group of courses organized in a logical ■ 
sequence to meet occupational education- goals,". , ^ * 

Diploma - an award for the successful completion of a course of • 
study 64 to 128 quarter hour credits it\ length. 

Educators * refer to individuals employed in educational institu- 
tions and In local, state, or federal agencies, both secondary and 
post-secondary* * 

Job Analysis -a detailed listing of tasks currently being per- 
formed by workers in a*cj£arly defined, specific job* 



Knowledge * the recall of specifics and univerjals, the recall °f 
methods and processes and the recall of a pattern* 
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Learning Experience * an activity planned by 'educational institu- 
tions whereby the student can practice behavior implied by the objectives. 

Occupational Survey * a procedure using mail questionnaires and/or 
personal Interviews to gain knowledge of a community* educational 
interests or occupational needs to assist in planning. 

Skill - the ability to use one's knowledge effectively and readily- 
in execution or performances-dexterity or coordination in the execution 
of learned physical or mental tasks. 

*■ 

Syllabus - a course guide which includes overall and specific educa- 
tional objectives; and arrangement of subject matter; learning experiences 
to give direction in meeting the stated objectives and texts and 
references* An illustration of evaluation techniques may be included* 

Task > a logically related set of actions required for the completion 
of a job objective; also a task may be a complete job element* 

Task Analysis - a study to determine the steps a worker must Know 
and the key points of knowledge to know in order to perform a given tasj*. 

Technical Programs - consist of occupational -oriented courses and 
general, education courses that lead to the awarding of an Associate in 
Applied Science Degree and prepare students for jobs in paraprofessional 
fields. 

Understanding - the power to make experience intelligible by 
applying concepts and theories; the comprehension of ideas and the ability 
to use abstractions in particular and concrete situations* 

Vocational Programs - systematic groups of courses or sequences' of 
subjects designed, to train students for skilled or semiskilled employ- 
ment opportunities* 
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